MAY 1961 


| 
! 


fin 


| 
ns 
O 


uy 


\ Maclean-Hunter publication 


h 


Ih 
! 
ull 


> 
fm 


five dollars a year 


} 


Fundamentals of growth and decay in electrical circuits 


Canada’s top-side sounder satellite will probe ionosphere 


Thermoelectricity: new design concepts in cooling equipment 





CW 


attuned to new applications 


This Litton continuous wave mag- 
netron is one of a family of ten that 
gives coverage from P to X bands at 
minimum power outputs from 250- 
500 watts. 

The dependability and versatility 
of Litton CW magnetrons has been 
time-proved by the many thousands 
in field service. There are undoubt- 
edly long years of operation ahead 
in new military and commercial 
applications. 

These Litton CW magnetrons are 
mechanically-tuned and liquid- 
cooled. We also manufacture CW 
magnetrons with versatile hydraulic 
tuning and, at lower powers, can 


LITTON 


supply them with forced air cooling. 

Litton CW magnetrons are being 
applied in a pulse width modulated 
navigation system. Pulse rate, ampli- 
tude and frequency modulation tech- 
niques make possible other com- 
munication applications. This family 
also offers many advantages in such 
CW applications as RF drivers, 
industrial processing and component 
testing. They can be pulsed to 
approximately 2 KW peak power at 
a .25 duty cycle, a desirable attribute 
in component testing. 

Investigation of these magnetrons 
and Litton pulse magnetrons, the 


international standards of excellence, 


INDUSTRIES 


Electron Tube Division 


MIiCROWA 


may lead you to new applications. If 
we have stimulated your thinking a 
little, we would like to hear from 
you. Write to: 960 Industrial Road, 
San Carlos, California. 





CW MAGNETRONS 


Minimum 
ange Power 
Megacycles Watts 


Frequency 
Type 
Number 


350-590 500 

590-975 500 

975-1500 400 
1500-2350 400 
2350-3575 500 
3575-4975 400 
4975-6175 
6175-7275 300 
7275-8775 300 
8775-10,475 250 


L-3456 
L-3459 
L-3465 
L-3464 
L-3460 
L-3461 
L-3467 
L-3468 
L-3462 
L-3463 
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Radio tube importers distort the facts Editorial comment 


Canadian Electronics Engineering’s guide to the 


ISA International Instrument-Automation 
Conference and Exhibit 


This important event will be held in Toronto June 5-8, 
with technical sessions in the Royal York Hotel and exhi- 
bits in the Queen Elizabeth Building, Exhibition Park. Here 
is a preview of the technical program and exhibits. 


Growth and decay in electrical circuits 


This article is the result of a thorough investigation of the 
theory of growth and decay in electrical circuits, which was 
prompted by an examination of the apparent anomalies in 
the geometrical properties of the functions involved. The 
scope of the investigation is limited to simple series com- 
binations of passive components. 


Canada’s top-side sounder satellite 
will probe ionosphere next year 


DRB scientists, in collaboration with NRC and the U. S. 
National Aeronautics and Space Administration, have 
developed a Canadian satellite that will be used for iono- 
sphere top-side soundings in 1962. The special antennas 
(see photo) will be tested later this year. 


Thermoelectricity permits new design 
concepts in cooling equipment 


A laboratory cooler has been developed which uses stand- 
ard thermoelectric modules and can provide temperatures 
down to —20 C. It will hold an 800-mL beaker and keep 
the contents below zero C. The unit can also be used as 
an oven, providing temperatures up to 100 C. 


IRE International Convention: 
New solid state devices enter the market 


North America’s major electronics event of the year is the 
Institute of Radio Engineers’ International Convention. 
Present at the recent meetings were Dr. L. V. Berkner, 
centre, president of IRE, with vice-presidents John F. 
Byrne, left, and Dr. Franz Ollendorff, right. 
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INSTRUMENT 
SOCIETY 


W. H. Sheppard attended Woolwich 
Polytechnic in London, England and 
graduated from London University in 
electrical engineering in 1937. Apart 
from seven years of teaching in various 
technical institutes, he has spent most of 
his career in the aircraft industry. Mr 
Sheppard is now a demonstrator in the 
Department of Mechanical Engineering 
at McGill University 


James Keane is a graduate of Kevin Col 
lege of Science and Technology, Dublin 
Eire After two years with Pye Tele 
communications Lid., Cambridge on 
transmitter design and a year of design 
work at Mullard Equipment Ltd., Lon 
don, he came to Canada and worked on 
semiconductor test instrument design at 
Northern Electric Co. Ltd. Mr. Keane is 
now with Needco, Montreal 
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Now, annoying lengthy delays and inconveniences caused 
by faulty Special Purpose Tubes are the thing of the 
past. No longer need you wait—and wait—while these 
tubes are sent back to the manufacturer—often in the 
U.S. or Europe—for repair or adjustment. 

For Canadian Marconi’s new Special Purpose Tube 
Test Lab, only one of its kind in Canada, is centrally 
located in Toronto for faster customer service. All tubes 


ELECTRONIC TUBE AND 


Shown here is the high-voltage power supply 

work horse of the new Marconi Test Lab 
in Toronto. Test facilities are available for 
testing either air, water or vapour-cooled 
high-power electron tubes up to 200 kw. 
with static power of 25 kw. 


The Lab tests all Special Purpose Tubes for 
manufacturing defects, or for damage caused 
in storage or in shipping from the manufac- 
turer. At left, an oscilloscope takes pulse 
measurements of a BR1102 Tube. Tests are 
made under simulated operating conditions. 
Every detail is carefully checked before tubes 
are shipped...sealed and protected by the 
Marconi warranty. 


are fully tested in the lab before they are shipped out to 
you. This guards against the possibility of your getting a 
defective tube. Should any trouble occur on a Marconi 
Tube, you can be sure of immediate warranty adjustment. 

And Marconi experience stands behind Marconi 
service! Should you have any problems regarding your 
Special Purpose Tube, a Marconi electronics specialist 
will be glad to help you out. Just give us a call. 


COMPONENTS DIVISION 


2 
CANADIAN Marconi COMPANY 
1830 BAYVIEW AVENUE, TORONTO, ONTARIO 


Branches: Vancouver * Winnipeg * Montreal «+ Halifax 


For further information mark No. 21 on Readers’ Service Card 
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- Counter 
with a 
? Memory 


is transferred automatically and quickly (only 100 
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counting offers many advantages - information is 





FF beeh elle Mbeclesu-mesar-sebOu—leltt_selen ate Glet_iseel-selt_mel—lelepeet—) 
easy; analog recording is greatly simplified; and 
operator eye fatigue induced by the dancing lights 
of intermittent displays is eliminated. 


RANGES: 
Frequency: dc to 10 Mc 
Period: 10 usec to 10’ sec 
Time Interval: 1 wsec to 107 sec 


DISPLAY 
4 digits continuous; 8 digits for 
sequential counting and display, 
with display-time variable from 
0.1 to 10 sec. 


The Type 1130-A Digital Time and Frequency Meter is 
not just another counter. It embodies a number of new engi- 
neering contributions that are of fundamental importance. 

This instrument is designed like a digital computer — to 
achieve a uniform level of high reliability throughout. “*‘Down 
time’’, the bugaboo that robs the user of his full investment, 
is at a minimum. 


Also measures 10 periods 
frequency ratios, phase shifts, 
pulse characteristics, and counts 
random events 


SENSITIVITY: 
0.25v rms 


ACCURACY: 
+1 count + time-base 
oscillator stability 


AVAILABLE WITH SEVERAL PLUG-IN TIME-BASE OSCILLATORS 


Complete Instrument Short-Term Stability Long-Term Stability 
Type + Price Better Than Better Than 


Completely 1130-A4, $2,950. 


Self-Contained 


New decade codes and high-speed counting circuits, 1130-A3, $2,670. 


unlike those in other counters, that make this instrument 


inherently reliable. 1130-A2, $2,750 


For Use from 
External 
Standards 


Circuits designed to operate properly under the worst 1130-Al, $2,585 


combination of cumulative tolerances imposed by tubes, 


component values, and voltage levels. Counter performs 
properly even with tubes approaching the half-dead state. 


1132-A Data Printer . . . $1450. 
Records 8 digits from counter plus 4 digits from clock or other source, at speeds to 
3 prints per sec no modification of counter is required 


Use of proven “thard-bottoming” multivibrator dividers 
that make for exceptional stability — eliminate need for 


ae . ‘ , ‘ 1134-A Digital-to-Analog Converter . . . $595 
periodic adjustments of time-base circuits. 


Makes possible low-cost, ALL-ELECTRONIC graphic strip-chart recording (no data 
printer needed) . . . high accuracy of 0.1% 


Elimination of critical voltages. Neither plate nor fila- 
ment supplies are, or need be, regulated. 


GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


Frequency conversion units are under development 
Write for Complete Information 


Canadian Engineering Office in TORONTO 
99 Floral Parkway, Toronto 15, Ontario 
Arthur Kingsnorth * Richard J, Provan 

Tel: CHerry 6-2171 
Repair Service: Bayly Engineering Ltd., Ajax, Ontario 


or 





EIA charges Japanese exporters 

with “‘looting’’ Canadian consumer 
market for radios and entertainment 
tubes, launches counter-attack to disclose 
damage done to electronics industry. 


Representatives of the Electronic Industries Association 
of Canada met with the Prime Minister and three 
cabinet ministers last December 8, and with Finance 
Minister Fleming and three of his economic experts on 
April 7, to discuss the problems faced by the 
industry. The arguments and supporting statistics used 
in these presentations to the government have now 
been released in a 45-page brief with nine appendices. 
It points out that Japan has seized domination of 
the high-volume Canadian market for radios and tubes, 
called “the life-blood of the electronics industry,” 
by flooding it with products with a false “fair-market” 
value. It also claims that the Canadian industry is 
“being ground to complete frustration” by the fantastic 
growth of these subsidized imports from Japan and 
blames the Canadian Government's short-term 
import-export policy. 
To reveal the damage done by Japanese invasion 
of the profitable consumer field, the industry presents 
the following facts, based largely on the Canadian 
Government's own DBS figures: 
— Since 1950, Canadian consumption of radios 
has doubled. 
— Almost unbelievably, in the same period Canadian 
manufacturers’ shipments to the Canadian market have 
dropped! 
— In the same period again, imports of radios have 
increased “fantastically” — from 2,826 units to 
731,511 units — with 70% of them from Japan. 


— Electronic tubes are the nucleus of all electronic 


equipment, but Canadian production of tubes is facing 
imminent collapse due to Japanese imports. 

— Since 1956 — in just five years — the Canadian 
electronics work force has dropped from 25,000 

to 18,000 — a 28% loss of jobs. 


“The result has been such a strangulation of the 
Canadian electronic manufacturer that sufficient money 
cannot be found for research and development, and in 
this industry you either keep pace with new advances 
or die,” said W. H. Jeffery, vice-president of Philco 
Corporation of Canada, who heads the EIA committee 
on the industry’s problems. 

The landed price the Japanese exporters set 
is so low through behind-the-scene subsidies that the 
mark-ups enjoyed by distributors permit them both to 
take an exorbitant profit and also to substantially 
dominate the Canadian market. 

The brief states that the basis on which Japanese 
tubes enter Canada is suspect by the figures of the 
Japanese Government itself. The “fair market” unit 
value stated to Canada for purposes of duty and 
taxes is 31 cents. But the statistics published by Japan’s 
Ministry of International Trade and Industry indicate 
the unit value of “miniature and other types of 
receiving tubes” to be 60.6 cents. This is considered 
“bare-faced dumping” by the Canadian industry, 
which terms it “iniquitous and intolerable.” 

The brief also reveals details of the Japanese 
“Link System” by which its exporters are so profitably 
subsidized that they can exploit the Canadian market 
for consumer-type radios and tubes on a basis 
of price only. 

The industry declares that the Canadian Government 
has the responsibility to protect it — “not by shallow 
short-term limitations on imports,” but by a solid, 
permanent policy that will create a feeling of optimism 
and security. 

(See editorial comment on page 37) 








Radio receivers Television receivers 


Record players 
50,000 








100,000 80,000 





1960 














50,000 


NL 





| 



























































/ C4 

































































0 0 
DJ FMAMJJASOND DJ FMAMJ 


1960 1960 
1961 1961 


Distributor sales to dealers, in units 





of 
JASOND DJ FMAMJJASOND 


1960 
1961 


Source : EIA of Canada / Charts : CEE 








CANADIAN ELECTRONICS ENGINEERING MAY 1961 





PHILCO ANNOUNCES 





A COMPLETELY NEW FAMILY OF 
PNP SILICON TRANSISTORS 

WITH HIGH VOLTAGE ... HIGH BETA 
IN TO-18 PACKAGE sé 


“Trademark Phileo Corp. for Silicon Precision Alloy Transistor 


TYPE NO. 


2N858 
2N859 
2N860 
2N861 
2N862 
2N863 
2N864 
2N865 








FF % ‘ ss 
Pe, 


Produced by the Exclusive New Philco 
Strip Alloying Process 


Completely new to the industry, these Philco Silicon 
MAX. RATINGS CHARACTERISTICS Precision Alloy Transistors meet a widespread need 
y p lepo (10v) fy. (6v, Ima) f, (6v, Ima) for medium frequency, high voltage, high beta silicon 
eso ss | MAX. MIN. MAX. MIN. transistors for both switching and amplifying appli- 
40v 150mw O.na 15 75 5 me cations. An exclusive new production technique .. . 
40v 150 0.1 30 = 120 6 strip alloying ... permits accurate measurement of 
25v 150 0.1 15 8645 6.5 the diode voltage rating and beta of every transistor 
25v 150 0.1 30 = 100 7.5 during the manufacturing process. Never before has 
‘Sv | 150 0.1 20 «60 8 such close control in production been possible. 

oy a es - a ~ The new SPAT family’ offers low saturation volt- 
10v 150 0.1 350 24 age and high emitter base diode voltage rating. 

For complete information, write Dept. EDN161. 











| +) = r= § i CoO government and 
industrial divison 











PHILCO CORPORATION OF CANADA LIMITED, DON MILLS, © 
Bese Sel “esos. omen Comets Esl Spon, 278 ri 
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People in the industry 





F. Fulton appointed vice president 
at Northern Electric Co. Ltd. 


Fraser F. Fulton, OBE, has been 
appointed vice president, industrial 
and public relations, Northern Elec- 
tric Co. Ltd., succeeding H. McD. 
Sparks, who is retiring. 

Born in St. John, N.B., Mr. Ful- 
ton received his certificate in engi- 
neering from Mount Allison Univer- 
sity in 1926 and subsequently gradu- 
ated from McGill with a BSc degree 
in electrical engineering. He began 
his career with Northern Electric in 
1927 as a sales engineer. 

At the outbreak of World War 2, 
Mr. Fulton joined the Royal Cana- 
dian Corps of Signals with the rank 
of Lieutenant. He served in England, 
North Africa, Italy and North West 
Europe as chief technical officer for 
the Canadian Army overseas, attain- 
ing the rank of Brigadier. 

After his demobilization, Mr. Ful- 
ton resumed his activities with the 
Company and was appointed chief 
engineer of the electronics division 
and, three years later, government 
contracts manager. In 1950 he be- 
came manager of the Company’s 
Belleville Works and the following 
year, assistant to the vice-president 
and managing director. 

Mr, Fulton rejoined the sales 
division in 1952, becoming general 
manager in 1954, He was appointed 
general manager of the telephone con- 
tract division in 1957 and vice-presi- 
dent and general manager of the divi- 
sion in 1960. 


Fulton Fromanger 


Heading up the new silicon rectifier 
department of Syntron (Canada) Ltd., 
Stoney Creek, Ont., is Armand From- 
anger. 

Mr. Fromanger, formerly sales 
manager in charge of marketing for 
the company’s Canadian-made recti- 
fier elements, has completed an ex- 
tensive study of the latest processes 
and techniques in the manufacture of 
double vapour diffused junctions. The 
study was made at Syntron labora- 
tories and the Mellon Institute in 
Pittsburgh. 


J. Hampton has been appointed sales 
manager for the Province of Ontario 
at the Electronics Division of Astral 
Electric Co. Ltd., Scarborough. 

Mr. Hampton came to Canada 
from the United Kingdom four years 
ago, where he was with Tannoy 
Products Ltd. and Decca Navigator 
Co. Ltd. Since that time he has been 
associated with Tannoy (Canada) 
Ltd., Toronto. 


Hanipton 


J. H. Waghorne, P.Eng., of Toronto 
has been appointed chairman of the 
certification board for engineering 
technicians and technologists in On- 
tario. He succeeds Dr. George B. 
Langford, P.Eng., also of Toronto, 
who served as chairman since the 
board was established three years 
ago. 

Mr. Waghorne, born at Sarnia, 
Ont., is a graduate in engineering 
physics from Queen’s University. He 
received his Master’s degree in 1940 
from the same university. In business 
life, he is engineer-in-charge of the 
electrical research department, On- 
tario Hydro. He has been associated 
with the department since 1940 with 
the exception of two and a half years 
(1942-45) spent as a lecturer in elec- 
trical engineering at the University of 
Alberta. Mr. Waghorne is a former 
vice-president of the Association of 
Professional Engineers of Ontario. 


R. French has been appointed sales 
representative for the Maritime Prov- 
inces, province of Quebec and city of 
Ottawa by Sola-Basic Products Ltd. 
Shortly after coming to Canada from 
Belfast, Northern Ireland, Mr. French 
joined Sola-Basic Products Ltd. at its 
head office in Toronto. For his new 
duties he will be located in Montreal. 


G. Frederick Barlow, assistant chief 
of sales and traffic services at Cana- 
dian National Telecommunications 
headquarters, Toronto, died recently. 
Born in England, Mr. Barlow started 
service in 1917 with the Great North 
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Western Telegraph Co. at Toronto as 
an automatic telegraph operator and 
remained with the successor company, 
CNT, for more than 30 years. 

During that time Mr. Barlow was 
actively engaged in the development of 
telegraph systems and procedures. In 
more recent years he was concerned 
primarily with system planning in the 
general office of CNT. He also par- 
ticipated in the introduction of Telex 
to North America. He was 60 years 
old at the time of his death. 


Arthur L. Ross will head data process- 
ing at Farrington Manufacturing Co. 

Mr. Ress, former president of 
Square D Co. of Canada Ltd., Toron- 
to, has been elected senior vice-presi- 
dent of Farrington Manufacturing Co., 
Needham Heights, Mass. He will be re- 
sponsible for co-ordinating activities 
of Farrington subsidiaries involved in 
data processing. 

Born in Sault Ste. Marie, Ont., Mr. 
Ross is a graduate of McGill Univer- 
sity. He supervised a Canadian shell- 
filling plant during World War 2. In 
1948 he became assistant director of 
Ontario Hydro’s frequency standardi- 
zation program, then joined Square D 
seven years ago. 


Two additional men have been added 
to the sales staff of Atlas Radio Corp. 
Ltd. They are Alec “Chic” Langdale 
and Jack Heslop. 

Mr. Langdale will serve industrial 
accounts in Ontario. Prior to his ap- 
pointment to sales in Atlas Radio 
Corp. Ltd., he was in charge of sales 
promotion for Atlas Instrument Corp. 
Ltd. Since his discharge from the 
Canadian Army he has operated his 
own business designing and building 
electronic displays; been employed by 
Moffats Ltd., designing displays; super- 
vised the technical publications group 
at Canadian Radio Manufacturing; 
directed technical publications services 
at C. A. Meadows and Associates. 


Langdale 


Mr. Heslop will be serving both dis- 
tributor and industrial accounts in 
Manitoba and Saskatchewan. For the 
past nine years he has been parts and 
service manager for Great West Elec- 
tric & Radio, in Regina, where he has 
been handling products from Atlas 
Radio Corp. Ltd. 

(Continued on page 62) 
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VIBRATION RESISTANT 
MOISTURE RESISTANT 
QUICK DISCONNECT 


BANTAM Y¥ 


COMPLETELY INTERCHANGEABLE 


Up to 32 contacts in an area the size of a> | hase hard gold mating against soft gold adding durability and min- 
... providing for 61 contacts in an area (Tapa a imizing galling. An exclusive wire-seal grommet will seal all 
Slightly larger, the Bantam line is avail- ’ ome required wires and in addition type EE Mil-W-16878. Elec- 
able in a wide variety of insert configura- Y & trically, mechanically, BANTAM connectors have proven com- 
tions and shell sizes. Extra heavy gold J pletely dependable. Copper alloy closed entry sockets, extra 
plating, 75 micro inches — far exceeding + 29 heavily gold-plated over silver... moisture-proof resilient in- 
current specifications provides extra protec- serts...cadmium-plated shells of impact-extruded alu- 
tion against corrosion. The Bantam contacts also provide minum...heavy spring tension for perfect interface sealing. 


PLANT: 


61-12C 
TORONTO, ONT. 
HALIFAX « MONTREAL * TORONTO « WINNIPEG © REGINA * CALGARY * VANCOUVER 
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Reports from the industry 





Burroughs consolidates and 
expands its Canadian operations 


Consolidation of Burroughs mar- 
keting and manufacturing operations 
in Canada under a new name, Bur- 
roughs Business Machines Ltd., has 
been announced by Joseph L. Rap- 
mund, president of the new company 
and formerly general manager of 
Burroughs Adding Machine of Can- 
ada Ltd. 

Divisions include 
(production of business machines); 
Supplies (carbon paper, inked rib- 
bons and other business machine sup- 
plies—formerly Acme Carbon and 
Ribbon Division); Defence Systems 
Service (see below); and Equipment 
and Systems (marketing and opera- 
tion of Ottawa data processing 
centre). 

A $200,000 expansion of the Sup- 
plies Division operation in Scarbor- 
ough, Ont. will involve a 20% plant 
enlargement and the acquisition of 
new machinery. Expansion of activi- 
ties in the Defence Systems Service 
Division, which handles military con- 
tracts and installs and services mil- 
itary computers, will provide work 
for more than 100 additional men 
during 1961. Recruiting is now un- 
der way of electronics technicians and 
engineers who will receive formal 
training in a 22-week course at the 
Burroughs school in Toronto. Gradu- 
ates of the first courses are now com- 
pleting installation of the second 
computer for the Pinetree Line. 


Windsor Mfg. 


IBM 1401 users form new 
organization 

Representatives of 25 companies 
met in Toronto recently to form an 
association of users of the new Inter- 
national Business Machines 1401 and 
1410 computers. To be known as 
SPADE (Systems Planning and De- 
velopment Exchange), the organiza- 
tion has been formed “to advance 


the effectiveness of utilization of the 
IBM 1401 and 1410 computers and 
their successors by promoting free 
interchange of information concern- 
ing the use of such machines.” 

SPADE will hold semi-annual gen- 
eral sessions and four standing com- 
mittees will operate on a continuous 
basis. These are: 1401/1410 Systems 
and Programming (chairman, R. 
Ohora, Imperial Oil Ltd.); Machine 
Operations (H. F. Sagan, Texaco 
Canada Ltd.); Management and Ad- 
ministration (D. S. Payne, The Rob- 
ert Simpson Co. Ltd.); Education 
and Training (A. L. Sokol, Interna- 
tional Business Machines Co. Ltd.). 
Other officers include S. R. Pinder, 
Massey - Ferguson Ltd., president; 
B. G. Hawkins, Shell Oil Co. of Can- 
ada Ltd., vice-president; R. Cusack, 
Canadian Oil Companies Ltd., sec- 
retary; R. G. Rankine, Continental 
Can Co. of Canada Ltd., treasurer. 
All of these officers are located in 
Toronto. 

The 1401 is a partially buffered 
transistorized machine that rents for 
about $2,500 per month for the 
basic package of computer, card 
punch, card reader and printer. The 
1410 is a fully buffered system that 
is faster and has more memory capa- 
city than the 1401. Nearly 200 of 
these machines are on order in Can- 
ada and deliveries will start shortly. 


CGE reduces rectifier prices 

Canadian General Electric Co. 
Ltd. has announced price reductions 
ranging from 22% to 46% on all 22 
models comprising its two lines of 
silicon low current potted rectifier 
assemblies. These packaged rectifier 
circuits are high voltage types rated 
at up to 10,000 volts pry and 750 ma 
forward current per block. 

(Continued on page 63) 


Newly-elected SPADE organization executive plans activities. Left to right: 
Hawkins, Pinder (president), Cusack, Rankine, Sagan, Payne, Sokol, Ohora. 
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Ottawa report 


Regulations have been pub- 
lished setting out standards un- 
der which manufacturers of 
new products can claim double 
depreciation for tax purposes 
on their productive machinery, 
basically equipment and build- 
ings. 

This concession applies to as- 
sets acquired after December 
13, 1960, to produce what is 
termed “a product of a type 
not ordinarily produced in Can- 
ada.” 

A broad area of administra- 
tive discretion remains. The 
Trade Department, which will 
administer the regulations, pre- 
fers to make the generalized 
definition of a “new product” 
quoted above rather than at- 
tempt it in detail. Department 
officials say common sense will 
be the basis for judging what 
products are new and eligible 
for the concession. 

The assets on which double 
depreciation can be charged are 
only those used “solely or chief- 
ly for producing a new prod- 
uct.” This excludes items such 
as office furniture, uniforms 
and the like which are for gen- 
eral company use. 

The most important areas of 
double depreciation will be ma- 
chinery and equipment (20% 
per year on the declining bal- 
ance) and buildings which now 
depreciate at either 5% for per- 
manent structures or 10% for 
temporary types. These do not 
include old assets used to manu- 
facture new products, such as 
old tools or an old building. 

Double depreciation can be 
counted in two ways: 

(1) It can be applied in full for 
any one of the first three years 
of operation and 

(2) It can be divided equally or 
unequally and spread over the 
three years. 

In either case the deprecia- 
tion concession can be taken up 
to the full normal allowance on 
the first year’s operation. 

Interested manufacturers 
should contact the Depreciation 
Certification Branch, Trade De- 
partment, Ottawa, for further 
information. Officials report 
some 100 letters have already 
been received naming some 50 
products that may be eligible 
for the tax concession. 














SPECIFY ARNOLD 
IRON POWDER CORES... 
COMPLETE RANGE OF SIZES AND SHAPES 


FOR YOUR DESIGNS 


Arnold offers you the widest range of 
shapes and sizes of iron powder cores 
on the market. 

In addition to toroids, bobbin cores 
and cup cores—typical groups of which 
are illustrated below—Arnold also pro- 
duces plain, sleeve and hollow cores, 
threaded cores and insert cores, etc., to 
suit your designs. Many standard sizes 
are carried in warehouse stock for 
prompt shipment, from prototype lots 
to production quantities. Facilities for 


For further information mark No. 


special cores are available to order. 
The net result is extra advantage and 
assurance for you. No matter what 
shapes or sizes of iron powder cores 
your designs require, you can get them 
from a single source of supply—with 
undivided responsibility and a single 
standard of known quality. And 
Arnold's superior facilities for manufac- 
ture and test assure you of dependably 
uniform cores, not only in magnetic 
properties but also in high mechanical 


CANADIAN 


strength and dimensional accuracy. 

@ For more information on Arnold iron 
powder cores, write for a copy of our 
new 36-page Bulletin PC-109A. The 
Arnold Engineering Company, Main 
Office and Plant, Marengo, Illinois. 


ADDRESS DEPT. CE-5 


SPECIALISTS in MAGNETIC MATERIALS 





CANADIAN Representatives: Bayly Engineering Ltd., First St., 


Ajox, Ont. Telephone (Toronto Exchange): EMpire 2-3741 
2541 


TOROIDS 
BOBBINS 
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AVAILABLE NOW—LATEST GE 
SEMICONDUCTOR MANUALS... 


COMPLETE INFORMATION ON QUALITY PRODUCTS AT COMPETITIVE PRICES 


RECTIFIER APPLICATION AND REFERENCE 
GUIDE. Includes complete specifications and appli- 
cation data on germanium, silicon, copper oxide and 
selenium rectifiers for all power ratings. 


TRANSISTOR APPLICATION AND REFER- 
ENCE GUIDE. Application notes and complete 
specifications for germanium and silicon transistors 
in computer, industrial, military and entertainment 
equipment. Ratings and terminology are explained. 
Reliability and life test data on transistors is in- 
cluded. Price—$7.50 each. 

In sturdy loose-leaf binders with index tabs. Includes 
continuous subscription service to keep you up-to- 
date on new products, specifications and applications 
Price—$7.50 each. 


RECTIFIERS COMPONENTS GUIDE. A handy 
guide for the proper selection of all types of semi- 
conductor rectifiers. Price—$0.65. 


CONTROLLED RECTIFIER MANUAL. Gives Canadian General Electric Company Limited, 

ratings and characteristics of Silicon Controlled Advertising and Sales Promotion, 

Rectifiers. Provides detailed information necessary 189 Dufferin Street, Toronto, Ontario. 

to apply SCR’s within ratings with regard to inter- Please send me the GE Semiconductor publications | have checked 
mittent loads, firing, turn-off, heat-sink design and below. 

other applications problems. Price—$1.25. 


TRANSISTOR MANUAL. New Fifth Edition Tran- 
sistor Manual has four new chapters and 329 pages— 
over twice as many as previous editions. Includes 
Tunnel Diode Theory and Applications. Price—$1.25. 


TUNNEL DIODE MANUAL. Completely new. 
A comprehensive presentation of Tunnel Diode 
circuits, applications and specifications. Price—$1.25. 
These GE Semiconductor publications provide you 
with valuable information to expand your knowledge 
and help you with your work in the fast-moving 
semiconductor field. Don’t miss this opportunity to 
enlarge your reference library. Fill in coupon and 
mail it with your cheque or money order immediately. 


SEMICONDUCTOR 


Name 
Title 
Company 


Address 


City Zone Province 


] Transistor Applications Reference Guide — $7.50 
| Rectifier Applications Reference Guide — 7.50 
Fifth Edition Transistor Manual — 1.25 
Controlled Rectifier Manual 1.25 
Tunnel Diode Manual 1.25 
Rectifier Component Guide _ .65 
Free list of other GE Technical Publications 
Enclosed is my cheque money order for $ 
(No stamps, please) 
*These publications may also be obtained from your nearest 


5 RO D U CTS authorized GE Distributor. TAD 1998-261 


ELECTRONIC TUBE SECTION hea ase mmm me ome 
CANADIAN GENERAL ELECTRIC COMPANY LIMITED 
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largest selection of adjustment potentiometers... 


More engineers specify Trimpot because: 


Trimpot line is complet 


Bourns offers you the largest selection 
of leadscrew actuated potentiometers... 
23 basic models—4 terminal types—three 
mounting methods. 


Space saving size and rectangular shape 
permit the installation of 12 to 17 units in 
one square inch of panel area. 


Multi-turn screwdriver adjustment pro- 


vides up to 9000° of rotation...you can 
make and repeat the finest adjustments. 


+ 


Adjustment shaft is self-locking...set- 
tings are virtually immune to severe accel- 
eration, vibration and shock. 


All instruments are 100% inspected before 
shipment to assure you of reliable per- 
formance. 


It is used in more military and commercial 
equipment than any other leadscrew actu- 
ated potentiometer. 


Only Bourns Trimpot potentiometers give you these outstanding features 


CANADIAN 


Trimpot 
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longest record of reliability 


Potentiometers 


General-Purpose Wirewound Trimpot — Model 
200. Operates at 105°C / L, S, P terminals / 
0.25 watt / 10 ohms to 100K. Available as a 
rheostat, Model 201. 


General-Purpose Resiston* Carbon Trimpot — 


Model 215. Operates at 125°C / L, S, P termi- 


nals / 0.25 watt / 20K to 1 Meg. 


Subminiature Wirewound Trimpot—Model 220. 
Operates at 175°C / L, W, terminals / 1 watt / 
100 ohms to 30K. Meets Mil Specs for humidity. 


High-Temperature, Humidity-Proof Wirewound 
Trimpot—Model 224. Operates at 175°C / L, S, 
P terminals / 1 watt / 10 ohms to 100K. Meets 
Mil Specs for humidity. Also available in Resis- 
ton carbon as Model 3051 / 20K to 1 Meg: 





General-Purpose Resiston Carbon Humidity- 
a Trimpot—Model 235. Operates at 125°C 

L, S, P terminals / 0.25 watt / 20K to 1 Meg. 
Meets Mil Specs for humidity. 





Humidity-Proof Wirewound Trimpot — Model 
236. Operates at 135°C / L, S, P terminals / 
0.8 watt / 10 ohms to 100K. Meets Mil Specs 
for humidity. 


h-Temperature Wirewound Trimpot— Model 
5e8. Operates at 175°C / L, S, P terminals / 1 
ott / 10 ohms to 100K. 


High- Quality Commercial Wirewound Trimit® 

odels 271, 273, 275. Operate at 85°C 
L $s, P terminals / 0.25 watt 100 ohms to 
10K. Resiston carbon versions also available, 
Models 272, 274, 276 / 20K to 1 Meg. 


Subminiature ey ny Wirewound 
Trimpot — Mode! 3000. erates at 175°C / 
tapered pin terminals / 0.5 watt 50 ohms 
to 20K. Resiston carbon version available, 
Model 3001 / 20K to 1 Meg. 


*Trademark, Bourns, Inc. 


Write for detailed specifications and list of 
stocking distributors. 


High-Temperature, Humidity-Proof Wirewound 
Trimpot — Model 3010. Operates at 175°C / 
L, P terminals / 1 watt / 10 ohms to 100K. 
Meets Mil Specs for humidity. Available in car- 
bon as Model 3011 / 20K to 1 Meg. 


’ 


Low-Cost Commercial Wirewound E-Z Trim® 
—Model 3067. Operates at 85°C / L, S termi- 
nals / 0.5 watt / 100 ohms to 20K. Meets steady 
state humidity. Available in Resiston carbon as 
Model 3068 / 20K to 1 Meg. 


Subminiature Humidity-Proof Wirewound Trim- 
pot — Model 3250. Operates at 175°C / L, 3 
types of P terminals / 1 watt / 100 ohms to 
50K. Meets Mil Specs for humidity. 


 & 


4” Wirewound Single-Turn Potentiometer — 
Model 3367. Operates at 105°C / P, S terminals 
with panel mount collar / 0.5 watt / 100 ohms 
to 20K. Meets steady state humidity. 








KEY TO TERMINAL TYPES: 
l-Leods, insuloted stranded S$—Solder —— (224 - oP 


wlo___of Fol [of 
oot fay 


‘ ' 
P—Printed circuit pins S$—Solder lugs 


=o ol 


w-w i 
ires, uninsulated L—Leods & P—Pins (3250) 


STANDARD RESISTANCES (OHMS) 
10 20 25K 50 100 200 500 1K 2K 5K 
10K 20K 50K 100K 200K 500K 750K 1 Meg 


BOURNS (CANADA) LTD. 
36 CRANFIELD RD., TORONTO 16, ONTARIO 


Exclusive designers and manufacturers of Trimpot® potentiometers. Pioneers in transducers for position, pressure and acceleration. 
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illivoltmeters 


internal calibration It should be noted that all Philips electronic volt- 
meters-contain calibration standards which enable the 
user easily and rapidly to check, and, if necessary, 
to re-calibrate his voltmeter at any time without 
the use of additional instruments. 
VHF Voltmeter, type GM 6025 


Frequency range: 0.1 Mc/s - 800 Mc/s 
flat from | Mc/s - 300 Mc/s 
—1 dB at 0.1 Mc/s 
+ 1dB at 800 Mc/s 


Measuring range: 10 mV (f.s.d.) - 10 V divided into 
7 ranges in a I-3-10 sequence 


Overall accuracy: Better than 5% of full scale 


Input resistance: 65 kQ at! Mc/s ;50kQ at 100 Mc/s; 
35 k Q at 200 Mc/s 
Input capacitance: | ppF 
Replacement of the probe crystal: 
the probe crystal can be easily replaced and the instrument rapidly 
re-calibrated by the user 


For measurements on 50Q -coaxial lines the T-connector, type 
GM 6050T can be ordered 


a a f ii E electronic measuring 


Sold and serviced by Philips Organizations all over the world 
Further information will gladly be supplied by: 


Philips Electronics Industries Ltd., 
116 Vanderhoof Ave., Toronto 17, Ont. ¢ Montreal: 8525 Decarie Bivd. 
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instruments: 
PHILIPS 


DC Microvoltmeter, type GM 6020 


Measuring range: 


Input impedance: 


Overall accuracy: 
Pre-deflection : 
Drift: 


input | 

100 wV (f.s.d.) - 
10 V in Il steps 
1 MQ (+ 1.5% 


input Il 

10 mV (f.s.d.) - 

1000 V in Il steps 

100 MQ (+ 1.5%) 

in parallel with in parallel with 

20 ppF 10 ppF 

with respect to full scale + 3% 

< 5 pv 

1 wV per hour after | hour of warming-up 


Automatic polarity indication 
DC currents may be measured directly from 100 ywA (f.s.d.) up to 


10 wA 


LF Millivoltmeter, type GM 6012 


Frequency range- 
Measuring range: 
dB scale: 


Input impedance: 


Overall accuracy: 


Pre-deflection : 


2¢s-1! Me/s 
1 mV (f.s.d.) - 300 V in 12 steps 
—80 dB up to +52 dB 
(0 dB= ! mW into 600 Q ) 
4 MQ in parallel with 20 wuF (up to 3 V); 
10 M Q in parallel with 10 yyF (in the other ranges) 
with respect to full scale 
2.5%, 5 ¢/s - 100 ke/s 
5%, 2 c/s - | Me/s 
< 100 wV 


HF Millivoltmeter, type GM 6014 





Frequency range: 
Measuring range: 


dB scale: 


Damping at |0 ic/s: 
| Mc/s: 
30 Mc/s: 


Input capacitance: 
Pre-deflection : 


with 
pre-attenuator 


10 ke/s-30 Mc s 

I mV (f.s.d.) - 100 mV (f.s.d.) - 

300 mV in 6 steps 30 V in 6 steps 
—80 dB up to -8 dB —40 dB up to +32dB 
| MQ 50 MQ 

700 k Q 10 MQ 

50 kQ 2 MQ 

7 wuF 2 ppF 

compensated by electrical zero setting 


without 
pre-attenuator 


| ke's-30 Mes 


Variations of the frequency characteristic: 
< 5% over the whole range, with respect to the response at the 
frequency of the calibration voltages 


Overall accuracy: 


+ 3% with respect to full-scale and with 


reference to the frequency characteristic 


quality ¢ools for industry and research 
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We've tackled some 1] problems... 











The pilot of today’s supersonic 
fighter aircraft — as heavy as 
yesterday's airliner —no longer 
FEELS the controls in the old 
sense. Instruments like the one 
at left indicate the position of 
the control surfaces. 

The problem of squeezing the 
necessary four instruments — 
rudder, left and right aileron, 
and elevator — into a space only 
3” x 3” x 2” was solved by the 
use of Bach-Simpson’s core- 
magnet movement. Eliminating 
the effect of variations in the 
aircraft supply voltage — our 
biggest headache — necessitated 
our designing and tooling a 
new ratio-type movement from 
scratch! 


...and some little ones! 


By contrast, the problem of creating a flexible coupling — to eliminate 
binding of the long control and switch shafts in the Bach-Simpson Model 
2610 Oscilloscope — seems minute! Yet in its own way, the resulting 
component at right also exemplifies the versatility of Bach-Simpson’s 
unique Engineering, Tooling and Production facilities —a combination 
which is at YOUR service! 


..- Can We help you with yours? 


WRITE FOR AN APPOINTMENT WITH OUR MOBILE 
DISPLAY UNIT . . . AND SEE WHAT WE MEAN! 


~~ 
Bach- ‘Simpson ) 


LIMITED = ill 
1255 Brydges St., Londen 


> me enn eScTNON “asew's 
. 


) 


« 
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Ww 


missile circuitry must be dependable and economical, too! 


, : Circuitry in the Bomarc —and many other missiles, too — is 
Formica® XXXP-36 made of Formica XXXP-36. It’s recognized everywhere as one of 
now better than ever! : the best paper base copper clad lemninate s ever made, and yet it’s 
definitely not a premium price sheet. Therefore, the vs aluable prop- 
erties shown at left (normally found only in premium sheets) 
cost circuit manufacturers nothing extra. 
500°F solder heat resistance For complete information on XXXP-36 and the other out- 
standing grades in the Formica copper clad line, get your copy of 
1 million megohms IR the new Copper Clad Technical Data Book, form 830. Write us for 
P complete information and the names of our Formica Fabricator- 
Cold punch %« Distributors. Cyanamid of Canada Limited, Laminated Products 
Department, St. Johns, Quebec. 


12# average bond strength 


Dimensional stability 


Low moisture absorption 


i a product of 
} CYANAMID OF CANADA LIMITED 


MONTREAL 2, QUE. 
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ONDUCTORS 


AND MORE COMING! 





For the utmost latitude in circuit design and component procurement, 
refer to Raytheon’s great range in semi-conductors. 

Silicon transistors . . . germanium transistors . . . gold bonded or point 
contact diodes . . . diffused junction silicon rectifiers . . . everything for a 
modern designer’s most advanced semi-conductor requirements. 

To keep your files up to date on this growing Raytheon group, ask for 
Data-Pak No. 11. 














Service Type Specification Service Type Specification Service Type Specification 
Diffused Junction Silicon Rectifiers 
JAN 1 16253 MIL-E-1/1024A 
JAN 1N254 |MIL-E-1/989B 


PNP Silicon Transistors NAVY | 2N422 | MIL-T-19500/66A 
SIGC | 2N328A | MIL-S-19500/110 SIGC | 2N425 | MIL-T-19500/41A 
Amend. 1 SIGC | 2N426 | MIL-T-19500/42A 
SIGC | 2N329A |MIL-S-19500/111 | sigc | 2N427 | MIL-T-19500/43A | JAN | 1N255  |MIL-E-1/990B 
Amend. 1 SIGC |2N428 MiL-T-19500/44a | JAN | 1N256 |MIL-E-1/9918 
i ; sicc | 2N464 MiL-T-19500/498 | JAN | 1N538 | MIL-E-1/1084A 
Germanium Gold Bonded Diodes SIGC | 2N465 _MIL-T-19500/50A JAN |1N540 |MIL-E-1/1085A 
JAN | 1N270 | MIL-E-1/992A SIGC | 2N466  MIL-T-19500/51A JAN 1N547 | MIL-E-1/1083A 
JAN |1N276 | MIL-E-1/1025 SIGC | 2N467_  MIL-T-19500/528 NAVY 1N1124A MIL-S-19500/104 
JAN 1N277 |MIL-E-1/993A NAVY 1N1126A MIL-S-19500/104 
JAN 2N466 = MIL-S-19500/51B 
Sn TSS ER -E-8/088 Germanium Point Contact Diodes NAVY 1N1128A MIL-S-19500/104 


PNP Germanium Transistors JAN | 1N126A) MIL-E-1/156C Silicon Diffused Junction Diodes 
j I. y JAN | 1N127A | MIL-E-1/157C USAF | 1N645 | MIL-E-1/1143 
sige | 2naie (Mit-t.19500/s6a | JAN | 1N128 /MILE1/1588 | USAF | 1N646 | MIL-E-1/1143 
Consult your local authorized Raytheon SIGC | 2N417 |MiL-T-19500/57A | JAN | 1N198 | MIL-E-1/700 USAF | 1NG47 | MIL-E-1/1143 
Distributors for up-to-date information USAF | 1N648 | MIL-E-1/1143 
on all Raytheon semi-conductor products USAF | 1N649 | MIL-E-1/1143 
-.. or write: 


RAYTHEON CANADA 


LIMITED 




















WATERLOO, ONTARIO 
EXCELLENCE IN ELECTRONICS 
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LENKURT ... recognized leader in telecommunication systems * carrier * microwave + data and telegraph « * military electronics 


NEW VISUAL READOUT 


910 ALARM AUTOMATIC. SCAN 


AUTOMATIC ALARM REPORTING 


CONTROL AND MANUAL INTERROGATION 
SUPERVISORY ‘VISUAL SELF TESTING 


SYSTEM 


UNIT CONSTRUCTION 





Visual slorm indication from Remote 
stations ot 


Jarmestom 5 
Hilltop 


iberville 


scan any remote station 


The 51C is a new development in reporting systems — its 
operation is simple, certain and inexpensive. An illuminated 
display screen provides positive visual readout of fault 
information both during automatic scan or manual selection 
of a specific remote station. For details regarding specific 
applications contact your local Lenkurt Office, or write 


directly to: 


a ELECTRIC CO. OF CANADA LTD 
Oenenal ‘TeLepwone 4 ELECTRONICS INTERNATIONAL ry 


7018 Lougheed Hwy., North Burnaby, P.O. Vancouver, B.C. 


Sales Offices in Vancouver - Edmonton - Regina - Winnipeg ~- Toronto - Ottawa - Montreal 
For further information mark No. 41 on Readers’ Service Card 
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WHICH OF THESE 7 DC POWER 


You want flexibility and versatility in the power supply 
line of highly regulated, ripple-free, temperature- 


current supplies, to heavy current-low voltage instruments, 


NEW! 
é 723A, 500 ma output, 0 to 40 v. Transistorized, programmable remotely 


@ 723A can be programmed remotely and is especially useful in systems applications where a num- 
ber of measurements are made automatically at different voltages. Output voltage may be changed 
merely by changing the value of an external resistance, as with stepping switches for programmed 
tests. Low noise and ripple make the 723A particularly applicable to low level measurement. New, 
modular @ package combines compactness with rack-mount and bench-top versatility. 





SPECIFICATIONS 

Regulated Output: 0 to 40 v dc; 0 to 500 ma dc 

Load Regulation: < 0.1% or 2 mv (whichever is greater) change from 0 to 500 ma 

Line Regulation: < 0.05% or 5 mv for + 10% line voltage change 

Noise and Ripple: < 200 xv 

Remote Programming: External resistance can contro! output voltage at rate of 25 
ohms/ voit 

Output Impedance: < 30 milliohms at 10 cps 

Size: 6%” x 5Ye” x 11”; 21 Ibs. 

Price: $225.00 








é 722AR, 2 amps, 60 v output. Transistorized, easy monitoring 


High regulation over complete voltage range, highly stable output. Extremely low noise and ripple 
insure clean measurements. High impedance remote sensing input, which connects directly to the 
load through wires independent from supply leads regulates the voltage at the load itself despite an 
IR drop in long supply leads. Separate meters measure current and voltage continuously for easy 
monitoring. Continuously variable control limits output current. 





SPECIFICATIONS 
Regulated Output: 0 to 60 v dc; 0 to 2 amps dc 
Load Regulation: < 5 mv change for 0 to 2 amps change 
Line Regulation: < 2.5 mv change for + 10% line voltage change 
Noise and Ripple: < 250 uv 
Output Impedance: DC, < 2.5 milliohms; ac < 5 milliohms in series with 4 wh 
Size: 19” x 544” x 12”; 34 Ibs. 
Price: $525.00 








@ 721A, 0 to 30 v, 150 ma output, versatile, only $145.00! 


This ultra compact 4 pounds of power sup- 


ply gives you easiest possible output volt- Pane ee 
. . . e a jutput: ° v 
age monitoring, with a large, easy-to-read Load neater < 0.3% or 30 mv (whichever is greater) no load to full load 





.3% or 15 mv (whichever is greater) for 
line voltage change 

av rms 

2 cams in — 7 30 zh 

49%” x 5%"; 4 


meter, plus a four-step current limiter for Line Regulation: 
positive overload protection. Several 721’s Noise and Ripple: 
may be operated in parallel or cascaded Output Impedance: 


for extra flexibility. Price: 


Bacay 
x OnE S 
S808 








CANADIAN ELECTRONICS ENGINEERING MAY 1961 





SUPPLIES BEST FITS YOUR NEEDS? 


on your bench, and ® offers the world's most varied 


stable laboratory power supplies! From high voltage-low 


@® is ready to meet your requirement: 


NEW! 


é? 726AR, 2 amps, 45 v output. Transistorized, programmable! 


This newest member of the @ transistorized power supply family provides remote programming plus 
the same high regulation, stable output over a wide range of line and load conditions as other instru- 
ments in the @ 720 Series. Model 726AR is especially useful for applications requiring accurate, 
repeatable voltages, such as component or production testing. A continuously variable current limiter 
protects circuits under test from accidental overload-damage. Remote sensing feature. 





Regulated Output: 
Remote Programming: 


Load Regulation: 
Line Regulation: 
Noise and Ripple: 
Output Impedance: 
Size: 

Price: 


SPECIFICATIONS 

0 to 45 v dc; 0 to 2 amps dc 

External resistance can contro! output voltage at rate of 100 
ohms/ volt 

< 5 mv change for 0 to 2 amps change 

< 2.5 mv change for + 10% line voltage change 

< 250 uv 

DC, < 2.5 milliohms; ac < 5 milliohms in series with 4 wh 
19” x 5%” x 12”; 34 Ibs. 

$500.00 





Giles: 


Seer 


. 





PLUS THESE LAB AND FIELD-PROVED VACUUM TUBE POWER SUPPLIES 


for high voltage-low current applications: 


@ 711A 
Laboratory 
Power Supply 


DC output 0 to 500 v, 100 ma max; ac output 
6.3 v, 6 amps, or 12.6 v, 3 amps. DC regula- 
tion 0.5%. 


Inexpensive, versatile high voltage, low cur- 
rent power supply. Metered voltage and 
current. @ 711A, $250.00 (cabinet); @ 711AR, 
$255.00 (rack mount). 





@ 712B 
Power Supply 


DC output 0 to 500 v, 200 ma max; bias sup- 
ply 0 to —150 v, 5 ma max; ac output, 6.3 v, 
10 amps max. Regulation 0.01% at 500 v. 


High quality, high voltage supply; particu- 
larly good transient response, regulation 
and stability. @ 712B, $390.00 (cabinet); 
712BR, $375.00 (rack mount). 





dp 715A 
Klystron 
Power Supply 





Beam supply —230 v to —400 v, 40 ma max; 
reflector supply 0 to —900 v below beam 
supply, 10 wa max; ac output 6.3 v, 1.3 amps. 
Modulation capabilities. 





Klystron supply, inexpensive general pur- 
pose instrument. @ 715A, $325.00 (cabinet). 


HEWLETT-PACKARD COMPANY 


1067L Page Mill Road 
Cable ‘‘HEWPACK"’ 


Palo Alto, California, U.S.A. 
DAvenport 6-7000 


Sales representatives in all principal areas 


HEWLETT-PACKARD S.A. 


Rue du Vieux Billard No. 1 
Cable “HEWPACKSA" 


Geneva, Switzerland 
Tel. No. (022) 26. 43. 36 
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INCREASE 
on 


@ 70 DIFFERENT STANDARD MODELS 
@ SPECIALS BUILT TO ORDER 


Marsland permanent magnet loudspeakers are manufactured in 
round, square and elliptical shape and in sizes from 2” to 12”, with 
all conventional Alnico 5 magnet weights in the magnetic structure. 


Standard lines provide voice coil diameters of 9%", 34” and 114” 
with impedances of 3.2 and 6 ohms. Higher impedances up to 
45 ohms are available to special order. 


Marsland has built millions of economical, high quality loud- 
speakers suited to all types of commercial applications. Stock 
models include: the “Imperial” line, particularly noted for faith- 
ful sound reproduction; moisture-proof models for outdoor or 
special inside installations; blast-proof speakers and enclosures for 
specialized tasks in industry and for military applications. 


Detailed Information Available On Request 


Blast-proof Speakers 
and Enclosures 











MARSLAND LOUDSPEAKERS .. 


MARSLAND ENGINEERING LTD. KITCHENER, ONTARIO, CANADA 


22 


Associate Company 
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another shipment of 
QUALITY ELECTRONIC 
COMPONENTS from 
RAILWAY & POWER 


Nationwide sales and service 
for these leading principals 


ADEL PRECISION PRODUCTS—wMS and AN Cushioned and 
Bonded Cable Clips 


ANTI-CORROSIVE METAL PRODUCTS CO. INC.—Stainless and 


Nylon Fasteners 
DZUS FASTENER co., INC.—Quvarter-Turn Fasteners 


ELASTIC STOP NUT CORPORATION OF AMERICA—Esno Stop 
Nuts, Roll Pins 


HOMER D. BRONSON CO.—Hinges and Butts 
LORD MANUFACTURING CO.—Vibration Isolators 
OLYMPIC SCREW & RIVET CORP.—Blind Rivets 
PARKER SEAL COMPANY—O-Rings 


PRESSTITE DIVISION, AMERICAN MARIETTA COMPANY—Po!t 
ting Compounds, Industrial Sealants 


RIGIDIZED METALS CORPORATION — Rigid-Tex Design 
Strengthened and Textured Metals 


W. S. SHAMBAN & COMPANY—Fivorocarbon Products 


SHUR-LOK CORPORATION—Rack Clamps, Clinch Nuts, Spacers 
Clip Nuts 


WAVEGUIDE, INC.—W aveguides 
WINCHESTER ELECTRONICS, INC.—Electrical Connectors 
WOOD ELECTRIC CO., INC.—Circvit Breakers RF Coaxial 


Connectors 
Contact your Railway & Power salesman today 
EXPERIENCE e SERVICE 


NEW GLASGOW + QUEBEC - MONTREAL + NORANDA « NORTH BAY » OTTAWA « TORONTO - HAMILTON - WINDSOR » SAULT STE. MARIE » WINNIPES - CALGARY - EDMONTON - VANCOUVER 
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“CRONAFLEX* gives us the highest possible degree of stability in a repro- 


— North American Aviation, Inc., Los Angeles, California 


duction film” 


North American Aviation, a leader in its field, uses CRONAFLEX Engineering Reproduction 
Films for projection and direct positive printing. In addition to its incomparable stability, 
CRONAFLEX has other important advantages. 

One North American spokesman puts it this way, ““CRONAFLEX has excellent emulsion charac- 
teristics, too. Its speed and line density are remarkably uniform from batch to batch—an extre- 
mely important factor when you consider that we make upwards of 15,000 square feet of re- 
productions per month.” 

CRONAFLEX Films can cut time and costs in your plant, too. Ask your Du Pont Technical Repre- 
sentative for information or a demonstration. Du Pont of Canada Limited, Photo Products, 
85 Eglinton Avenue East, Toronto 12, Ontario. 


North American Aviation’s Los Angeles Division photographic experts, left to right: Clay Chapen, Supervisor of the X-ray 
Photo Template Lab; Buzz Holland, Manager of Photographic and Reproduction Department; Bob Mease, General Super- 
visor of Photographic Services, inspect a CRONAFLEX print to be used by engineers working on the B-70 triple-sonic inter- 


continental bomber developed by the company for the U.S. Air Force, 


WZ 
QU POND wie aheeeeom PRODUCTS 


CANADA 
Better Things for Better Living... through Chemistry “Registered trademarks of E. 1. du Pont de Nemours & Co., (Inc.) 
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THIS remarkable plastic may trigger a 
new (or cost-saving) design idea for you 


National Vulcanized Fibre is unique. It’s a tough, cellulosic 
plastic—not mere paper or fibreboard. Vulcanized Fibre 
possesses an unusual combination of mechanical, electrical 
and thermal properties. For example Te 

It weighs one-half as much as aluminium, yet is one of 
the strongest materials known per unit of weight. It’s 
tough, durable and cushions the shock of repeated blows 
Vulcanized Fibre has superior arc-resistance. It comes 
in standard and special grades, including a fire-resistant 
grade called “Pyronil.” It can be machined, formed or 
deep-drawn into intricate shapes, and can be combined 
with other materials aluminium, rubber, “Mylar,” 
copper, laminated plastic, plywood, to name a few. 

You can polish it, paint it, lacquer it, emboss it. And 
regardless of the finish, it resists oils, gasoline, fungi, most 
solvents. Most surprising is its low cost. 

Send for more information, or write on your company 
letterhead to Dept. RP for a free kit of samples today. 


5 grades of polyester 


85 Phenolite® laminates 


Find out for yourself why Vulcanized Fibre is “the plastic 
with a million uses.” 


116 Choices: One Source This is the latest count of the 
different plastics and grades NATIONAL can offer in your 
search for the one best material. Add to this total, the one 
special grade that can be developed from scratch to meet 
your particular need. This full range of materials is 
backed by complete engineering services ... from appli- 
cation assistance up to and including the delivery of 
Canadian-made, 100% usable, precision-fabricated parts 
. in any quantity, on time! 

Contact the NATIONAL Sales Office near you. It’s a direct 
line to single-source help on your current materials prob- 
lem. Let us hear from you. 


NVE e 


NATIONAL FIBRE CO. OF CANADA, LTD. 
Atlantic & Hanna Aves., Toronto e 1405 Bishop St., Montreal! 


3 thermoplastics . . . nylon, Delrin®, Penton® 





Now...5 designers’ lines from Sarkes Tarzian 
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SILICON POWER 
RECTIFIERS 


Y% SIZE 


r 





(0 Over 100 types for low, medium, and heavy current applications, with ratings from 150 ma to 1000 amperes; 50 to 2800 piv. 0) 
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MODULAR 
SILICON 
RECTIFIERS 


ACTUAL SIZE 








SILICON VOLTAGE 4 | 


REGULATORS . 


ACTUAL SIZE 
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HIGH 
VOLTAGE 
SILICON 
CARTRIDGE 
RECTIFIERS 





Y% SIZE 











© For printed circuits or terminal © 
strips—2, 3, and 4 section modules 


° 





© Over 90 units in three power classifi- - © Ferrule mounted and axial lead 
cations—Y%, 1, and 10 watts; 5.6 to series, each in 18 different types; 


fe} 100 volts breakdown. 





° © 600 to 16,000 piv. 


ce) 


° 











o of 500 ma diodes, 100 to 600 piv. 





Nine standard tube replacement units 
directly interchangeable with more than 
95% of all vacuum tube rectifiers; two 
full-wave replacementunits for Citizen's 


6 Band radios. Special types on request. o 
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SILICON TUBE 
REPLACEMENT 
RECTIFIERS 


WY SIZE 





In selecting and specifying these silicon 
rectifiers and voltage regulators, you can 
depend on Tarzian experience and inge- 
nuity in manufacturing to deliver high per- 
formance devices at realistic prices in the 
quantities you require, whether for test- 
ing or full production. 

Competent application engineering 
service is offered without obligation. 

Catalogs and data sheets on all prod- 
ucts are available, and will be sent prompt- 
ly on request. 


SARKES TARZIAN, INC. 


World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast 
Equipment e Air Trimmers ¢ FM Radios « Magnetic Recording Tape e Semiconductor Devices 

SEMICONDUCTOR DIVISION « BLOOMINGTON, INDIANA 

In Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York 
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AC eunsitnalay 


WESTON SENSITROL FOR 
MORE RELIABLE CONTROL 


Model 1092—the most versatile, all-purpose 
relay...especially useful in prototype circuitry. 








A truly all-purpose relay, the Weston Model 1092 Sensitrol® 

is serving diverse applications from commercial display to 
production line control. This meter-type relay with magnetic 
contacts is also used for continuous pulsing control and in circuits 
for holding variables such as temperature, voltage and 

light levels within critically narrow limits. 














Simplicity of operation is an important factor in the growing 
popularity of Model 1092. A single adjustment screw controls a 
wide range of accurately repeatable DC values . . . from 

0-50 microamperes, or comparable span of 0-100 millivolts. 
This instrument can be mounted on magnetic or non-magnetic 
panels, thanks to special Weston Cormag® self-shielded movement. 
It can handle up to 100 milliamperes at 120 volts AC or DC 
without chatter. 


Many economies are possible with low-cost Model 1092 — 
another factor contributing to its wide application. Because it can 
be adjusted for an almost infinite number of settings, it 
eliminates the need for stocking a variety of relays in production 
work. And since it employs a moving coil mechanism, costly 
rectifiers and external converters are not required. 


Se For more information, call or write Daystrom Limited, 
1480 Dundas Highway E., Cooksville, Ontario. AT 9-3191 
5430 Ferrier Street, Montreal 9, Quebec. RE 1-3476. 

A subsidiary of Daystrom, Incorporated. Or any office of 
Northern Electric Co. Ltd 














, le. : @ 
WESTON x sec. Size: 3.5” diameter flush case for panel 
Ensi reo. 8" mounting. 


TT 
DAYSTROM LIMITED 


Daystom-Weston Instruments are now 


MADE IN CANADA to Canadian Standards. 
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“THT New HEVI-DUTY control circuit transformer 
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winding 


750 KVA S102 
with noninter 


leoved winding capacity of these new Hevi-Duty Type SZO Transformers. 


Interleaved windings are the secret of the high inrush current 


[he drop below rated voltage is only 5% at 1,000% inrush 
current, Such performance means you can specify transformer 
size according to sealed volt amperes in most cases... 

use a smaller, less costly transformer . . . cut panel space 


requirements by as much as 20%. 


Ask for the new Hevi-Duty Type SZO Control Circuit 
Transformer for .050 to 5-kva installations. Call your nearest 


Hevi-Duty representative, or write for Bulletin Number 300. 
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TTT Write for Bulletin CV 
SOLA 
naa BP An Affiliate of 
_& 


ey Basic Products 
SOLA-BASIC PRODUCTS LTD. Corporation 
30 40 50 60 70 80 90 100 377 Evans Ave., Toronto 18, Ont., Clifford 1-1147 


LOAD POWER FACTOR (PERCENT) 
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AVIATION INDUSTRIAL MARINE HOSPITAL 
7 & 
ELECTRONICS MEDICAL 


Knock on any door! 


Aviation Electric Limited serves Canadian industry in five broad fields: 
Aviation, Industrial, Marine, Electronics, Hospital and Medical. Operating 
from one of the continent’s most modern plants, AEL in these five categories 
offers industry specialized services that are second to no other — anywhere ! 


Here’s what you will find behind these doors: 


— The Design, Manufacture, Overhaul and Repair, Sales and Service 
of: Flight instruments and accessories, Aircraft accessories and engine components, 
Wheels and Brakes, Bendix electrical components, Navigational devices and systems. 

— AEL specializes in all phases of industrial controls, including the 
design of controls to meet specific problems and the supply of electrical, hydraulic, 
pneumatic and mechanical control components. Services embrace design, manu- 


facture, overhaul and repair, sales and service. 


— Sales and Service, Overhaul and Repair of Bendix Radiotelephones, Depth 


Indicators, Depth Recorders, Radar Sets, Fish Finders, etc. 


— Point to point V.H.F. & Microwave communications equipment 


and accessories, Antennas, Semi-Rigid Coaxial cable and electronic test equipment. 


— Sales and service of the Caesium Teletherapy Unit 


and Radium Applicators designed and manufactured by AEL 


Your enquiries are invited 


AVIATION ELECTRIC 


tLiMmM-iTteo 


200 LAURENTIEN BLVD « MONTREAL 
Branch Plant: Aviation Electric (Vancouver) Limited 





PM SERIES POWER RELAY 


by POTTER & BRUMFIELD 
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NEW SPACE SAVER 


P&B compact 4PDT power relay switches one H.P. per moveable arm 


Save panel space! This new 4-pole relay is only %.” wider than our PR 


Series, America’s most popular 2-pole power relay! Yet, it is engineered 
for reliable heavy-duty switching . . 


million mechanical operations. 


PM ENGINEERING DATA 
GENERAL: 


Description: Heavy-duty AC power relay 
Insulating Material: Molded phenolic 


. and you can confidently expect 10 


PM Series relays are rated at 16 amperes (or 1 H.P.) at 115 volts, 50/60 cycles 
resistive .. . and special relays can be supplied for loads up to 25 amperes, 
at 220 volts, 50/60 cycles resistive. Heavy screw terminals are arranged for 
fast, easy hook up. An adapter plate is available for mounting PM relays Breakdown Voltage: 2,000 volts rms 
in the same location used for 2-pole relays. Cann ae Gane 


J ‘ Ambient Temperature: —55°C to +55°C 
For full information, write today or call your nearest P&B representative. 


Insulation Resistance: 100 


) megohms minimum 
Mechanical Life: 10 million operations minimum 
Contact Life: 100,000 operations minimum at rated load 


minimum between 


Weight: Approximately 14 ozs 
Pull-in: 78% 
= 


of nominal voltage 


Terminals: Heavy-duty screw type with No. 8-32 BH screw. 
CONTACTS: 


Arrangements: 4PDT or 


4PST— normally open 
Material: “4” dia 


silver-cadmium-oxide 


Rating: 16 amps @ 115 volts, 50/60 cps resistive 


amps @ 220 volts, 50/60 cps resistive 
H.P. per moveable, | 15 or 220 volts AC single phase. 
amps @ 220 volts, 50/60 cps resistive available on 


special order 
MR Series AB Series COlLs: 


Voltage: 6 to 230 volts AC 50/60 cycles 
A whole family of power relays for a wide range of applications carry the 
P&B symbol of quality. Call P&B first for all your power relay requirements. 


PR Series 


Power: 14 volt-amps average at nominal voltage 


Duty: Continuous 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONICS PARTS DISTRIBUTORS 


POTTER & BRUMFIELD 


DIVISION AMF CANADA LIMITED OXFORD STREET, GUELPH, ONTARIO 
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MAGNET WIRE FOR THE SMALLEST COIL 
TO CANADA'S LARGEST TRANSFORMER 


Yes, look to Federal first for magnet wire in square, rectangular or round shapes. 
to meet every manufacturing demand. Federal Every type of insulation or covering is 
research provides new product development available from Federal. All of our enamels 
and testing to meet the growing and changing are made to our own or customer's 
demands of the industry. Exacting quality specifications. Sizes range from #6 to +40. 
control during every stage of production Federal's continuing research program also 
ensures magnet wire of absolute top quality, develops new packaging to improve production 
for the smallest television coil to the methods and to help lower your downtime. 
largest power transformer. Federal engineering and production 

Federal magnet wire—Formel, |sonel, specialists are available to assist with your 
Isomelt, Ilsobond, Daglas and conventional individual manufacturing problems and to 
enamels are specified and used by leading specify the right Federal product to meet your 
engineers who know they can rely on requirements. Write today for further details. 
Federal’s technical perfection... whether 


FEDERAL WIRE & CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. * 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
For further information mark No. 47 on Readers’ Service Card 
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...and 200 miles away a telephone rings! 


Eight hours ago, an expanse of barren mountain- 
ous country made communication impossible. 
Tonight, 60 telephone channels and teletype 
span the wilderness. 

Transportable MICROSCATTER is a super 
high frequency radio system for long-range 
communication. Developed by Canadian 
Westinghouse, MICROSCATTER beams sig- 
nals high above the earth sending two-way 
voice and teletype messages up to 200 miles over 
land and water . . . without costly relay stations. 


The compact MICROSCATTER radio system 
fits in a standard 30 ft. truck trailer. Now, 
whenever men and equipment move, MICRO- 
SCATTER moves right along with them. It is 
particularly suited to military and government 
projects in remote locations. Units designed for 
self-contained field operations are set down by 
helicopter. 


CANADIAN 


A Westinghouse communications specialist will 
be pleased to explain fully the MICRO- 
SCATTER operation and relate it to your 
problem. Contact your nearest Westinghouse 
office, or write to Canadian Westinghouse 
Cempany Limited, Electronics Division, 
Hamilton, Canada. YOU CAN BE SURE... 
IF IT’S WESTINGHOUSE. 





MICROSCATTER APPLICATIONS 


COMMERCIAL | MILITARY 
Fixed Station —120 telephone | Wide Band —radar 
channels —data 
—television and — 120 telephone 
sound channels 
Transportable— 60 telephone Tactical and —60 voice channels 
channels - Transportable—teletype 
—teletype —data 








FEATURES 


* Frequency—4400-5000 mc * Power—2 KW 
* Antennas —10 to 28 ft. diameter * Range—100 to 200 miles 








~ 


Westinghouse | ici ter 


60-A-745 
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THE IDEAL MEDIUM FOR SELLING 
ELECTRONIC EQUIPMENT & COMPONENTS 


000000000000000000 


1961-62 ANNUAL COMPONENTS 
MID EQUTPMENT BRRECTOR 


PUBLISHED IN JUNE 1961 BY 
CANADIAN 
ELECTRONICS 
——— 


How you sell more — by advertising more in the Directory 


More than 8,600 copies of the Directory will be distributed to electronics engineers in management, 
research, design and application. Used by them as a year-round buying guide, it represents an 
exceptional advertising opportunity for manufacturers and suppliers of electronic equipment and 
components. 


Grasp this splendid sales opportunity by reserving extra space in this important Directory. 


CLOSING DATE IS MAY 20. 


ER. “7 >» AS” See 





PORONTO 2, 481 University Ave. @ MONTREAL 2, 1242 


CANADIAN Peel St. @ VANCOUVER 5, 1030 West Georgia St. @ LON- 


DON, ENG. 30 Old Burlington St., W.1 @ U. S. West Coast 


ELECTRONICS Rep.: Duncan A. Scott & Co., 85 Post St., San Francisco 4, 


and 1901 West 8th St., Los Angeles 57. @ FRANCE, Mr. 


ENGINEERING 8. Frankel, Regie leans 133 Champs Elysees, Paris 8. @ 


/CCABI A Maclean-Hunter Publication BNA W. GERMANY, Mr. O. E. Boline, Zeil 77, Frankfurt-am-Main. 
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iH MICRO SWITCH Precision Switches 


NEW MINIATURIZED LIGHTED PUSH-BUTTON 
SWITCHES SAVE PANEL SPACE 


The display screen, mounting flanges and two single-pole double- 
throw basic switches are all integral components, permanently 
assembled to make a mechanically strong unit built for long life. 
Fifteen display screen color combinations are available, obtained 
by use of split screen. A separate miniature lamp illuminates each 
half of the screen. These lamps are designed for infinite service life. 
“302PB” Series switches conform to the applicable requirements of 
MIL-S-6743, MIL-S-6744 and MIL-E-5272A. For Data Sheet 182, 
call your nearest Honeywell office or write Honeywell Controls 
Limited, Precision Components Division, Toronto 17, Ontario. 





Honeywell 


mm} MICRO SWITCH Precision Switches 
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3030 commuters ride this 3 subway 


The Phillips STALPETH cable, shown above, is available with up to 3030 pairs of No. 26 gauge, 
paper insulated conductors within an approximate diameter of 3 inches. STALPETH cable weighs 
only half as much as PiLC and costs less in all sizes. And soldered steel tape provides completely 
moisture proof construction. @ Another Phillips cable, ALPETH, is available with up to 400 pairs of 
plastic insulated conductors, colour coded for simplified installation. Flat or corrugated aluminum 
shielding provides maximum protection and flexibility. ALPETH is light in weight, easy to joint and 
terminate, and longer runs reduce the number of joints. @ Other Phillips cables stocked and sold by 
AUTOMATIC ELECTRIC include Urban Distribution (16 pair only), Suburban Distribution (6, 11 or 
16 pairs) and Rural Distribution (up to 18 pairs). For full information on Phillips cables and a com- 
plete line of pole hardware available from AUTOMATIC ELECTRIC write Automatic Electric Sales 
(Canada) Limited, 185 Bartley Drive, Toronto 16, Ontario. Branches across Canada. 


%STALPETH Cable manufactured by 
PHILLIPS ELECTRICAL COMPANY LIMITED 


AUTOMATIC ELECTRIC 
Subsidiery of 
GENERAL TELEPHONE & ELECTRONICS 
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The new, luminescent STARLITE by Automatic 
Electric offers telephone companies a useful 
source of additional revenues. Designed and 
developed after exhaustive research, and 
manufactured in Canada at our Lethbridge 
plant, it provides all the modern features and 
benefits your subscribers have been asking for. 


CSA approved e Can be used as a main station 
with the addition of a miniature ringer box 
@ PANELESCENT® dial light provides long life, 
needs only very infrequent maintenance...can be 


For further information mark No. 


* 
BY AUTOMATIC ELECTRIC 


readily adjusted to any desired illumination or 
switched off completely e Smart modern design 
e Rubberized base and soft pull cord minimize 
slipping e Available in six sparkling colours 
e And it’s Jess than half the size of a regular 
phone. Automatic Electric Sales (Canada) 
Limited, —185 Bartley Drive, Toronto 16, 


Ontario. Branches across Canada. 
*7.M. Reg'd. 
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Subsidicry of 


GENERAL TELEPHONE & ELECTRONICS 


GENERAL 


system 
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Radio, tube importers distort the facts 


H. C. MacKendrick, general manager of the Canadian Importers and Traders 
Association (CITA), has replied to EIA’s brief on radio and tube imports 

(see page 5) with a statement in the association’s news-sheet “The Importers’ 
Bulletin” entitled “The facts concerning the electronics industry.” 


It refers to EIA’s use of terms such as “looting,” “false fair-market values” 

and “profiteering importers,” and suggests that “these extreme and injurious 
charges are not substantiated by the facts.” Yet Mr. MacKendrick resorts to 
twisting the facts, using half-truths, and applying the familiar trick of omission 
to “prove” his case! 

Let’s examine his arguments and see whether they stand up. 


CITA says: “If we examine the import statistics of radio and television 

tubes for the past three years we find that the total dollar values of imports from 
all countries has remained fairly constant. However, we find that the 
increase in imports from Japan each year is approximately equal to the decrease 
in imports from the U.S. A. What is happening is that there is a shift in 

trade from the U.S. A. to Japan. From the point of view of our balance of trade 
this is good, since we incur a large deficit in trade annually with the U.S. A. 
while we have a surplus trading balance with Japan.” 


It is true that the total dollar value of tube imports has remained fairly 

constant over this period, but to suggest that we are simply buying now from 
Japan what we used to buy from the U.S. A. is absurd. The bulk of our imports 
from the U.S. A. are specialized types not made in Canada. The reduction 

of $1,140,743 in value represents a reduction in quantity of 1,617,554 units, 
the unit value having increased from $1.07 to $1.19. 


On the other hand, imports from Japan have comprised the very types that 

the Canadian tube industry is tooled-up to manufacture. The increase in value 
of $1,159,714 represents a quantity increase of 3,735,044 units, the unit 

value having remained constant at the declared figure of 31 cents. And the 
increase would have been even more significant if the embargo negotiated with 
the Japanese last October had not been imposed. 


To compare these two sets of figures is insupportable. It is equally improper 
for the importers to take the figures for shipments of made-in-Canada radio 
receivers in 1955 and 1960 (621,957 and 696,419 units respectively) as 
refutation of EIA’s case regarding this product. Particularly when the total 
Canadian market for radios has more than doubled in the same period 

from 651,731 to 1,423,794 units. 

We would be pleased to offer space in the editorial pages of CEE to any of 
the importers to present their case, but the presentation must at least be 
statistically valid! 


THE EDITOR 
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Canadian Electronics Engineering’s guide to the... 
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INSTRUMENT 


§ SOCIETY A 
of 


International 
Instrument — Automation 
Conference & Exhibit 


Toronto, June 5-6-7-8 


A comprehensive program of in- 
strumentation progress and_ trends 
will be featured at the International 
Instrument - Automation Conference 
& Exhibit, Toronto, June 6-8, 1951, 
under Instrument Society of America 
sponsorship. The Royal York Hotel 
will be the conference site for forums 
on measurement, data processing and 
automatic control. The exhibit, at the 
Queen Elizabeth Building, Exhibition 
Park, will be a complementary focal 
point where 6,000 technical and man- 
agement personnel are expected to as- 
semble to examine the equipment of 
over 150 instrument manufacturers. 

The following information on tech- 
nical sessions, exhibits and products 
will provide a preliminary key to 
what you can see and hear at the 
show. Some additions and changes can 
be expected, but they will be minor 
ones. 


Management day 

Preceding the conference and ex- 
hibit, a one-day symposium on “In- 
dustrial Instrumentation—the Impact 
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of Computers” will be held Monday, 
June 5. The symposium is intended to 
serve management rather than instru- 
ment specialists and will outline the 
development of instruments and con- 
trols as dictated by industrial require- 
ments, The role of computers in mod- 
ern industry will be given prominence. 
Ladies’ activities 

Highlight of the ladies’ program 
will be a matinee performance of 
Flower Drum Song at the O’Keefe 
Centre for the Performing Arts, a 
$12,000,000 theatre modelled after 
the Royal Festival Hall in London. 
The ladies will also enjoy a luncheon 
in Eaton’s Georgian Room, a sight- 
seeing bus tour of Toronto, and a 
stop-over for tea at The Old Mill. 
Mrs. Edna McLean of Canadian West- 
inghouse Co, Ltd. is in charge of 
Ladies’ Activities. 
Transportation 

There will be free bus transporta- 
tion for delegates between the Royal 
York Hotel and the Queen Elizabeth 
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Building during the hours the exhibi- 
tion is open, They are: 
Tues., June 6—1 p.m. to 9 p.m. 
Wed., June 7—1 p.m. to 9 p.m. 
Thurs., June 8—10 a.m. to 6 p.m. 


Social events 


During the conference there will be 
two main social events for registered 
delegates. 

The International Cocktail Hour 
will be held Monday, June 5 from 
5 to 7 p.m. in the Canadian Room, 
Royal York Hotel. Admission is by 
your registration card; refreshments 
will be paid for as ordered. 

The main social event will be held 
Wednesday, June 7, at the Royal York 
Hotel. Entertainment and dancing will 
commence at 8 p.m. Tickets may be 
purchased when registering. 


Film feature 


During the conference, films on 
instrumentation will be shown con- 
tinuously at the Queen Elizabeth 
Building. Appropriate films are being 
obtained from manufacturers. 
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Technical program and abstracts 


Tuesday AM June 6 


CHEMICAL AND PETROLEUM 
INSTRUMENTATION SESSIONS 
I AND II (Tuesday morning and 
afternoon). 


Instrumentation of a modern refinery 
waste disposal system. 

K. G. Seabright, Technical Direc- 
tor, Cities Service Refining (Canada) 
Ltd., Oakville, Ont. 

The various wastes from a modern 
petroleum refinery and the instrument 
controls of the disposal system are 
described. Particular reference is 
made to the purification of the waste 
water. 


Proving meters in liquid service. 

Ray Pfrehm, Supervising Engineer 
in charge of Research and Develop- 
ment, Humble Pipeline Co., Houston, 
Texas. 

A discussion of problems involved 
with proving in liquid service along 
with the story of the development of 
the pipe prover. 


Controllability of processes as affected 
by the controller circuit. 

Nathaniel B. Nichols, Vice Presi- 
dent and Chemical Engineer, and 
Richard N. Pond, Application Engi- 
neering Research, Taylor Instrument 
Companies, Rochester, N.Y. 

This paper discusses the effect of 
controller circuit design on Ziegler- 
Nichols settings as well as non-linear 
performance. It points out that there 
is more to good process control con- 
siderations than just modes of control. 


Analysis of process control systems by 
means of an analog computer. 

V. J. Bakanowski, Principal Com- 
putation Engineer, Du Pont of Can- 
ada, Montreal. 

This paper provides some examples 
taken from actual application of an 
analog computer in studies of process 
and instrument dynamics. 


The Canadian Standards Association 
Testing Laboratories and safety as- 
pects of electronic instruments for the 
petro-chemical industry. 

John A. Bossert, engineer, Toronto. 

A brief outline of the operating 
procedures and policies of the Labo- 
ratories is given, followed by more 
specific information regarding Cana- 
dian requirements for electronic in- 
struments intended for use in oil re- 
fineries, fields and pumping stations. 
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Process management by control com- 
puters: tactics and strategy. 

Harry R. Karp, Managing Editor, 
Control Engineering, New York. 

This paper reviews alternatives for 
process improvement by plant modi- 
fication and by control equipment. It 
outlines two basic control approaches: 
systems for carrying out tactical mis- 
sions (correction for short term, 
simple disturbances); and for carrying 
out strategic missions (optimizing ac- 
cording to long term, complex dis- 
turbances). It describes the role of 
control computers in effecting these 
missions including other associated 
instruments. It also discusses some of 
the existing control computer installa- 
tions. 


MARINE SCIENCES  INSTRU- 
MENTATION SESSIONS I AND 
II (Tuesday morning and afternoon) 


Equipment for observing the magnetic 
component of the natural electro- 
magnetic background in the frequency 
range 0.01 to 30 cps. 

Dr. W. N. English, D. J. Evans, 
J. E. Lokken, J. A. Shand and C. S. 
Wright, Defence Research Board, Pa- 
cific Naval Laboratory, Esquimalt, 
B.C. 

The instruments designed and con- 
structed for measuring the geomag- 
netic background between 0.01 and 
30 cps, which have great dynamic 
range in frequency and time, are de- 
scribed. Large effective area detector 
loops combined with high gain, very 
low noise amplifiers form an effective 
receiving system. Methods of absolute 
calibration are discussed. 


Oceanographic instrumentation buoy 
designed for unattended operation. 

L. A. Schlagel, Hytech Corp., Ingle- 
wood, Calif. 

The factors which must be con- 
sidered in the design of an oceano- 
graphic instrumentation buoy are 
discussed in detail. A specific buoy 
and power supply design are described 
which will operate unattended for two 
months between servicing. 


Calibration of hydrophones under 
high hydrostatic pressures. 

Garfield W. McMahon, Defence 
Scientific Service Officer, Defence 
Research Board, Naval Research Es- 
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tablishment, Dartmouth, N.S. 

Two calibration systems for the 
measurement of hydrophone sensitiv- 
ity under high hydrostatic pressures 
are described. The relative advantages 
and disadvantages of the two systems 
are discussed. 


Modern approaches to water level re- 
cording in Canada. 

G. C. Dohler, Officer-in-Charge, 
Gauging & Publications, Canadian 
Hydrographic Service, Ottawa. 

In addition to the traditional me- 
chanical float-operated gauges for re- 
cording tides and water levels, the 
Canadian Hydrographic Service now 
uses recorders with underwater trans- 
ducers, either electrical or pneumatic, 
and also a variety of telemetering 
gauges for distant recording. 


Techniques of current measurement in 
Canadian Waters. 

C. J. Langford, Technical Officer, 
Canadian Hydrographic Service, Ot- 
tawa. 

The recent history of current sur- 
veying in Canada is outlined, and the 
instruments and techniques used in 
measuring tidal streams and currents 
are described. The paper also dis- 
cusses the problems met within both 
Arctic and Atlantic waters and the 
developments initiated to improve 
methods of both metering and calcula- 
tion of these data. 


MANAGEMENT SESSION 
Impact of instrumentation on manage- 
ment. 
Rene Simard, Chief Process Engi- 
neer, Imperial Oil Ltd., Sarnia, Ont. 
The need for automation has caused 
an extensive review of manpower. 
Management decisions are required 
on size, qualifications, training and 
organization of instrument groups. 


A chemical systems engineering train- 
ing course in a petrochemical com- 
pany. 

Chen-Jung Huang, Associate Pro- 
fessor of Chemical Engineering, T. Q. 
Eliot and D. R. Longmire, University 
of Houston, Houston, Texas. 

The paper concerns actual experi- 
ence regarding organization, purpose, 
objectives and accomplishments of a 
chemical systems engineering training 
course at a medium-sized petro- 
chemical company. By this paper, the 
authors wish to have lively discussion 
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with the audience on the pros and 
cons of intracompany training of sys- 
tems engineers. 


POWER INSTRUMENTATION 


Design aspects of the instrumentation 
and control systems — Lakeview 
generating station. 

J. T. Norris, Hydro-Electric Power 
Commission of Ontario, Toronto. 

This paper will describe the Lake- 
view generating station. At the present 
time this station is claimed to be the 
largest thermal central station in the 
world under construction. It will have 
six 300 megawatt units. The speaker 
will talk on the philosophy of instru- 
mentation and control adopted in the 
design of this station. 


Electric control systems for central 
stations. 

E. E. Swanson Jr., Bailey Meter 
Co., Wickliffe, Ohio. 

This paper will describe a Bailey 
Meter Co. system which has not been 
employed in central stations in Canada 
up to the present, and is comparatively 
rare in the United States. 


The control and instrumentation of 
the Douglas Point Nuclear Power 
Plant. 

Ernest Siddall, Atomic Energy of 
Canada Ltd. 

This is a talk on the special instru- 
mentation and control features of the 
Douglas Point plant. The reactor for 
this station, unlike British and U.S. 
power reactors, is heavy water mod- 
erated and requires a different ap- 
proach to its instrumentation and 
control. 


Tuesday PM June 6 


CHEMICAL AND PETROLEUM 
INSTRUMENTATION SESSION II 
(See Session I above for details of 
papers.) 


MARINE SCIENCES INSTRU- 
MENTATION SESSION II 

(See Session I above for details of 
papers.) 


Wednesday AM June 7 


MEASUREMENT & CONTROL 


INSTRUMENTATION 


A new approach to electric actuation 
of control valves. 
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Name of author and summary not 
available at time of publication. 


Theory and operation of a film ten- 
siometer and application to study of a 
continuous process. 

Name of author and summary not 
available at time of publication. 


FEEDBACK CONTROL SYSTEMS 


A systems approach to electronic in- 
dustrial process control. 

H. H. Koppel, Manager, Electrical 
Section, Research and Development 
Dept., Bailey Meter Co., Cleveland. 

The complexity and critical control 
requirements of modern _ industrial 
processes make it desirable to con- 
sider control of various process loops 
on a system-wide basis. Process con- 
trollers discussed are considered not 
as separate single element controllers, 
but as computing devices designed to 
fulfill specific mathematical functions. 


Process optimization by combining the 
model and experimental approaches. 

Kan Chen and Richard O. Decker, 
Advisory Engineers, Westinghouse 
Electric Corp., Pittsburgh. 

The relative merits of the model 
approach and the experimental ap- 
proach to process optimization are 
discussed. An optimization method 
combining these two approaches is de- 
scribed, with examples, so that the 
merits of both approaches are retain- 
ed. 


ANALYSIS INSTRUMENTATION 
Names of authors and summaries 
not available at time of publication. 


Principles and operation of a dual 
frequency moisture gauge. 


The use of a silver duo electrode 
made of uranium, glass and tungsten 
for electrometric analysis of traces of 
minerals. 

Prediction of separations and other 
specifications of gas chromatic 


columns, 


A simple meter for determining mois- 
ture in coal. 


Open path infrared analyzers today. 


Thursday AM June 8 


DATA HANDLING AND COM- 
PUTATION SESSIONS I AND Il. 
(Thursday morning and afternoon) © 


A spectrophotometer digital output 
system. 
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Daniel Hampel, Project Engineer, 
RCA Service Co., Camden, N.J. 


Operating experience and justification 
of purchase of a solid state data log- 
ger. 

Oddis J, Baker and H, F. Dunlop, 
Union Carbide Nuclear Co., Oak 
Ridge, Tenn. 


The building block approach to digital 
systems. 

J. V. Werme, C, H. Terrey and M. 
Maczuzak, Bailey Meter Co. Ltd., To- 
ronto and Cleveland. 


Integration of computer control with 
the chemical process. 

J. P. Smith, Senior Application En- 
gineer, General Electric Co., Schenec- 
tady. 


Temperature monitoring system for 
NPD-2 nuclear power plant. 

Part I: W. W. Cliffe, Instrumenta- 
tion and Process Control Engineer, 
Canadian General Electric Co. Ltd., 
Civilian Atomic Power Dept., Peter- 
borough. 

Part II: T. K. Cranston, Chief En- 
gineer, Automation and Data Systems, 
Fischer & Porter (Canada) Ltd., To- 
ronto. 


STRAIN GAUGE INSTRUMENTA- 
TION SESSIONS I AND II (Thurs- 
day morning and afternoon) 


Development of flame sprayed sen- 
sors. 

Stanley 
Specialist, Aero-Space 
Airplane Co., Seattle. 

This paper describes adapting the 
-flame spraying technique to the fabri- 
cation and attachment of various types 
of sensing devices. The use of this 
method for the development of re- 
liable strain and thermo sensors under 
controlled and refined application and 
conditions is discussed. Test results in- 
dicating accuracies of +3% at 1,000 
deg. F. are described. 


Research 
Boeing 


W. Leszynski, 
Div., 


Stress determination with Bakelite- 
backed strain gauges under transient 
heating conditions. 

Mintauts F. Andreika, 
Engineer, Aero-Space Div., 
Airplane Co., Seattle. 

A method of measuring stresses 
with bonded strain gauges can be ex- 
tended to include stress determination 
under transient heating conditions if 
the temperature effect on both the 
transducer and the test specimen are 
carefully considered and necessary 
correction applied to the indicated re- 
sults. This paper presents the basic 
considerations for practical determina- 


Research 
Boeing 
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tion of obtaining the necessary data, 
and the calculation of transient 
stresses using steady-state calibrated 
data. 


Preparation of strain gauges for bond- 
ing to ice. 

Don B. Clark, Acting Director of 
the Physics and Electronics Div., U.S. 
Naval Civil Engineering Laboratory, 
Port Hueneme, Calif. 

This paper describes techniques for 
waterproofing and modifying ordinary 
paper-backed strain gauges so they 
can be frozen to ice surfaces for strain 
measurements. 


Measuring torque and tension in oil 
field drill pipe with strain gauges. 
James T. Dean, Research Engineer, 
and Wilton Gravley, Senior Research 
Engineer, Secony-Mobil Oil Com- 
pany’s Field Research Laboratory. 
This paper describes the construc- 
tion and assembly of a strain gauge 
transducer fabricated to measure the 
torque and tension in drill pipe on an 
oil field drilling rig. The transducer 
rotates in the drill string; in an atmos- 
phere of drilling mud, air, or natural 
gas. The signals are transmitted from 
the transducer to the recorders 
through a large set of slip rings 
mounted on the rotating drill stem. 


Analysis of low level output signals 
from complex structural deformation. 

Cloyce E. Matheny, Chief, Flight 
Data Analysis, McDonnell Aircraft 
Corp., St. Louis, Missouri. 

This paper discusses the set-up re- 
quirements, both for calibration and 
in-flight recordings, and the techni- 
ques of analysis of the low level out- 
put signals. A comparison is drawn 
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+ indicates New Product 
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see page 61 
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between the improvements made us- 
ing the low level PDM system above 
that of the oscillographic method. 


Method of determining stress in load- 
ed steel billet tiebacks. 

Thomas D. Dismuke, Engineer, 
Bethlehem Steel Co., Sparrows Point, 
Maryland. 

This paper describes a method of 
determining the stress in loaded steel 
billets that are used as tiebacks for 
steel sheet pile bulkheads. SR-4 strain 
gauges were used to measure localized 
strain increases induced by drilling a 
hole through a billet. 


Large scale field application of strain 
gauges. 

John Leak, Group Leader, Cana- 
dair Ltd., Montreal. 

This paper will describe techniques 
found most suitable and economical 
for the application of large numbers 
of strain gauges under field conditions, 
using semi-skilled labor. The paper re- 
fers to the aircraft industry, but the 
techniques may be applied to other 
industries. 


AUTOMOTIVE 
TION 


INSTRUMENTA- 


An over-all look at automobile road 
test instrumentation. 

Paul C. Skeels, Head, Experimental 
Engineering Dept., General Motors 
Proving Grounds, Milford, Mich. 

A presentation of current methods 
and instrumentation used in testing 
automobiles, primarily on the Proving 
Ground at Milford. It will describe 
the responsibilities of automotive test 
instrumentation groups and will dis- 


cuss some of the more unusual prob- 
lems. 


Automotive applications of strain 
gauge instrumentation. 

Milton Lebow, formerly Associate 
Professor of Engineering Mechanics, 
Wayne State University. 

This paper will present a number 
of applications of strain gauge instru- 
mentation to vehicle testing. After an 
introductory discussion of strain gauge 
transducers, various specialized trans- 
ducers for the measurement of force, 
torque and pressure will be described 
together with some case histories. 


Road test simulation in dynamometer 
test cells. 

Roy F. Knudsen, Assistant Engineer 
in Charge of Instrumentation, Gen- 
eral Motors Engineering Staff, and 
Frank M. Ward, Sr. Instrumentation 
Technician, General Motors Research 
Laboratories. 

After a review of test cell dynamo- 
meter facilities, and a discussion of 
traditional steady state testing, this 
paper discusses the techniques of using 
the test cell as a road simulator and 
describes several methods for pro- 
gramming specific automobile tests on 
a dynamometer. 


Thursday PM June 8 


DATA HANDLING & COMPUTA- 
TION SESSION Il 

(See Session I 
papers.) 


above for details of 


STRAIN GAUGE INSTRUMENTA- 
TION SESSION I 
(See Session I above 


papers.) 


for details of 


exhibitors are showing 


Ahearn & Soper Co. Ltd., Toronto. 


American Standard Controls Divi- 


sion, Detroit. 

Ralph Foster, Willis Stafford, Robert 
Jones. 

Electrosyn pressure or temperature measuring 


system; Rochester dial thermometers and high 
pressure gauges. 


American Superior Electric Co. Ltd., 
Toronto. 

Joseph S. Louden, Peter R. James, 
Ross Gilbreath, Ward Murphy. 


A new mechanical “muscle” that receives and 
carries out instructions from an_ electronic 
“brain” will be demonstrated. The device will 
thread a needle and find the way out of a 
maze. The “muscle” is a new Slo-Syn synchro- 
nous motor which can start, stop or reverse 
itself up to 400 times per second. The memory 
of the electronic “brain” is stored on a tape 
which transmits commands through an elec- 


1961 


tronic translator} circuit to the motor. The new 
system is a step forward in automation of 
machine tool control, etc 


Auto Hot-Stick Rentals, Inc., Comp- 
ton, Calif. 


Automatic Electric Sales (Canada) 


Ltd., Toronto. 

A. C. Stewart, J. D. Breedon, L. A. 
Haizelden, B. H. Martin, W. R. 
Boast, R. B. Liepold (Northlake), 


H. A. Hubbard (Northlake). 


Automatic Electric (Canada) Ltd.; 
Electric Co., (USA). 

Display will consist of a full range of electrical 
control apparatus including relays, class 
relayt, rotary switches, stepping switches, level 
keys, push keys, lamps and dials. Included will 
be electrical control systems design and engi- 
neering service. 


(Continued on page 59) 
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Growth and decay in electrical circuits 


W. H. SHEPPARD, Bsc (ENG)* 


The theory of growth and decay in electrical circuits 
is often handled in a sketchy manner due to a lack of 
thorough understanding of the mathematical princi- 
ples involved. This leads to various apparent para- 
doxes or anomalies when considering the geometrical 
properties of the functions concerned. This article is 
the result of a thorough investigation, in which all 
formulae were derived from first principles and com- 
pared with recognized works on the subject. 

The scope of this investigation is limited to simple 
series combinations of passive components connected 
to a stable source of EMF (growth) or short-circuited 
(decay). It does not consider the effect of applied ac 
voltages. However, mechanical analogies are given 
for each of the electrical cases considered and it is 
hoped that the results will form a useful reference, 
not only in the design of electrical circuits, but also 
in the programming of analog computers for the 
solution of problems in vibration and flutter. 


ELECTRICAL FUNDAMENTALS 

These are well-known to most electronics engineers, 
but are reviewed here as an introduction to the subject 
of growth and decay. 
Resistance: By Ohm’s Law, if the temperature of 
a resistor remains constant, the current (7) is directly 
proportional to the applied EMF (e). 

Whence, resistance (R) = e/7 

or, e = Ri (volts = ohms X amps) 

It should be noted that ‘‘resistance’’ has no meaning 
until Ohm’s Law is established. 


Capacitance: The charge a capacitor is 
directly proportional to the applied EMF (e). 


Whence, capacitance (C) = g/e 


: coulombs 
ofr,¢€=¢@ ( volts - 
farads 


It may also be shown that the current (7) is directly 
proportional to the rate of change of charge, i.e. 

i = dq/dt 
It follows that if a capacitor and a resistor are in series, 
the EMF across the resistor (eg) = Rdq/dt. 


\q) on 


Inductance: The induced EMF (e;) in an inductor 
is proportional to the rate of change of current and 
opposes the change. 
€L 
K: di/dt 
or, ¢, = — Ldi/dt (volts = henries X amps/sec) 
If a capacitor is in series, e, = L . d®q/dt*. 


BASIC MATHEMATICS 


In what follows, pairs of components are considered 
in turn and then all three together. However, the 
mathematics to be used first to avoid 
confusing the exposition. This involves the solutions 


Whence, inductance (L) = 


is discussed 


*McGill University, Montreal. 
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of simple differential equations and interpretation of 

their geometrical properties. 

1. dy/dx + ay = 0 
The solution is given:by y = re 

dy/dx = — are~* — ay. 

This is the exponential function in which the slope at 

any point is proportional to the ordinate y, and the 

curve is asymptotic to the, x-axis (fig. 1). The sub- 

tangent at x = 0 is 1/a and independent of 7. To all 

practical purposes, y is negligible at 5/a or 3a/2a 

(4.7124/a). 

2. d*y/dx*? + a*’y = 0 


The solution is given by 
y =A sinax + B cos ax 

dy/dx = a|A cos ax — B sin ax] 

d’y/dx* —a*[A 

If y = Owhen x = 0, 

y=rsinax dy/dx = 

d*y/dx* ra- 
If dy/dx = 0 when x = 0, 

y=rcosax dy/dx = 


ar 


sin ax + B cos ax] = 


ra COS ax 
sin ax 


4 — ra sin ax 
d*y/dx? = ra* cos ax 
These curves are sinusoidal as shown in fig. 2. Period 
T = 1/a. 
3. d*y/dx* + ady/dx + By = 0 
This equation has three solutions, depending on the 
discriminator of the operator equation. 
B > (a/2)? vs = 
The equation may then be written 
d*y/dx? + 2a .dy/dx + (a? + 6*)y 
e~*[A sin bx + B cos bx] 
«1A sin bx + B cos bx] 
+ be~ [A cos bx — B sin bx] 
™ [A sin bx + B cos bx] 
“=1A cos bx — B sin bx] 


curves are sinusoidal-exponential as shown in 


Let a a/2 and b 


and y 
dy/dx — ae 


ly /dx* (a? 
2abe 

These 
hey have exponential envelopes and the crests 
It should be specially 


fig. 3. 
are also on exponential curves. 
noted that the points of tangency and not the crests 
are mid-way between the points where y = 0. It 
follows that the lobes of the curve are ‘‘lop-sided”’ but 
the successive crests are displaced by equal amounts. 
Unfortunately the curves are often drawn sinusoidally 
and the apparent anomaly of the envelope agreeing 
with the equation explained as an approximation, 
If y 
y = re 
dy/dx = re 
d*y/dx? = re 
When y=0, x= 
Tangent points are x 
on curve y = re~ 
o/b, (rw + o)/b, (2a + )/), ete. 
'b/a (cos @ = a/2v 8B) 
b 


7 
va? + 


0 when x = 0, 

az sin bx 

2 1b cos bx — a sin bx] 

ax [(a? — b?) sin bx — 2ab cos bx] 
a/b, 2r/b, 3r/b, etc. 

w/2b, 3x/2b, 52/20, etc. 


Crest points are x = 
where ¢@ = tan 
These are on curve y = e 
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If dy/dx = 0 when x = 0, 
y = re~- «(cos bx + ; sin bx) 


—? (* + *) e-~ sin bx 
b 


—r(@a+bP?)e-@ (cos bx — ; sin bx ) 
x = (x — o)/b, (2x — $)/b, (3% — $)/0, 


etc. 


(34/2 — o)/b, 


dy/dx = 


d*y/dx* 
When y = 0, 
Tangent points are x = (4/2 — @)/b, 
(54/2 — $)/b, etc. 

Vve+ Bh 
b 
Crest points are x = 0, r/b, 2x/b, 34/b, etc. on 

y= e-o 

The ratio of any pair of successive corresponding 
ordinates is constant and equal to e ~ **¢”*. The natural 
logarithm — 2xa/b is termed the Logarithmic Decre- 
ment (6). It applies particularly to the crests, but is 
often erroneously quoted as applying to the tangent 
and other points. The subtangent at x = 0 for the 
envelope or other exponential is 1/a, independent of r 
or the other coefficients. The period T is 27/0. 


on curve y = re 


B< (a/2)? Leta = a/2 and db = vV(a/2)? —8B 
The equation may then be written 
d*y/dx* + 2a .dy/dx + (a? — B)y = 0 
and y=e-~®[A sinh bx + Bcosh bx] 
dy/dx = — ae~*[A sin h bx + B cos h bx] 
+ be- [A cos h bx + B sin h bx] 
(a? + B®?) e- [A sin h bx + B cosh bx] 
— 2abe~ [A cos h bx + B sinh bx] 
These curves are non-oscillatory. 
If y = 0 when x = 0, 
y = re~* sin h bx 
dy/dx = re~ * (b cos h bx — a sin h bx) 
d*y/dx? = re~ * [(a® + 6?) sin h bx — 2ab cos h bx] 


If dy/dx = 0 when x = 0, 
¢ sinh bx) 
b 


dy/dx = —r (5 *) e~* sin h bx 
b 


a: 
— r(a* — B)e- «(cos hbx — , sink bx ) 
) 


d’y/dx? = 


y re «(cos h bx + 


d*y/dx* 


= a/2 


= (a/2)? Leta 
The equation may then be written 
d*y/dx* + 2a .dy/dx + a*y = 0 
If the previous solutions are applied the results are 
indeterminate. However, the following results apply: 
y =e—* (Ax + B) 
dy/dx = e-* (A — aAx — aB) 
d*y/dx* = e-— * (a’x — 2aA + a*B) 
These curves are also non-oscillatory. 
If dy/dx = 0 when x = 0, 
y = re~ * (ax + 1) 
dy/dx = ra*xe~ (x = 
d*y/dx? = ra*e~ * (ax — 1) 
(x = 2/a, d*y/dx* is max.) 
These curves are shown in fig. 4. The curve for y 
changes gradually from sinusoidal to exponential. 
This curve.is often described as approximately ex- 
ponential, which is misleading since an exponential 


1/a, dy/dx is max.) 
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has a large initial slope, whereas the curve for y has 
zero initial slope. (It was an investigation of this 
paradox that lead the writer to make a thorough 
examination of this whole subject.) In this case y is 
negligible after 6/a or 27/a (= 6.2832/a). 


General considerations 


If a constant is included in any of the above equa- 
tions, it should be divided by the coefficient of y and 
subtracted from the formula for y, but not from the 
formulae for the derivatives. For example: 

dy/dx +ay+b=0 y =re-* — b/a 
d*y/dx* + ady/dx + B = 0 
y =e-**(A sin bx + B cos bx) — B/a 
and similarly for other equations. 

Exponential forms of trigonometrical results may be 
obtained by substituting 

sin x = } (e* — e-#) cos x = 3} (e* + e- 7) 
sin h x = } (e* — e-*) cosh x = } (e* +e-7) 

It should also be noted that a and 6 may have non- 
linear dimensions; this is important when checking 
equations. 


EQUATIONS OF ELECTRICAL CIRCUITS 


Resistance and Inductance e= L.di/dt+ Ri 
di/dt + Ri/L = 0 


a= re at 


Decay e = 0 
From standard equations, 
Atti=0, «=I]=E/R, 
where J = initial current = E/R 

and r = time constant = 1/a = L/R. 
Thene, = — Li/r and ep = Ri. 
Growthe = E di/dt+ Ri/L — E/L=0 
i=re—-**+ E/R 

~t=I7(1-—e-*) 


E/R. 


Att=0, ¢= 0, 
where J = final steady current = 
Then e, = Li/r and epg = Ri. 

The time constant is the time that would be taken 
for complete growth or decay at the initial rate. This 
rate is 1/e (= 0.3679) for decay and (1 — 1/e) for 
growth, expressed as a fraction of the total, and co- 
responds to the subtangent 1/a. 

The mechanical analogy of this circuit is a spherical 
mass falling freely in oil, the mass m corresponding to 
L, the viscosity v of the oil to R, and the velocity 
to 7. 

Growth or decay is usually considered complete 
after 57, but 347/2 is a more fundamental expression. 


Resistance and Capacitance e = R.dgq/dit + 4/C 


dq/dt + q/RC = 0 
q=re 
@qg = Qe-“t 


— G = == Ie-“t 


> 

a=RC and J=initial current 

j er = Ri éc = —71/C 

Growth e = E dq/dt + q/RC — E/R=0 
q=re~-*+ EC =re~-“+Q 

where Q = final charge = EC. 

Att=0, q=0 -qg=Q(l-e 

) 

ee 


Decay e = 0 
From standard equations 
Att=0, q=Q, +=] 


-—at 


and i = 


—QO/T. 


where r= 
Then g = — 71 


andi = 


r- . . 
where J =,initial current 
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ke 
= 





Theng=r(1—1) er=Ri ec =7(I—1)/C 
In this case the mechanical analogy is a spring acting 
on a plate in oil, the stiffness of the spring S cor- 
responding to the reciprocal of the capacitance(1/C), 
and the viscosity v of the oil to the resistance R. 
Again, growth or decay is considered complete after 
57 or 347/2. 


Inductance and Capacitance 


e= L.d*q/d?? + q/C 


Decay e = 0 d*q/dt? + q/LC =0 
From standard equations, g = 7 cos wt 
where w = 1/VLC 
q=Q2, 1=T1 .«.qg=Qcosw 
and i = — Qw sin wt = 7 sin wl 
where Q = initial charge and J =initial current= —Qw 


Att = 0, 


=q4/C 


Then e, = LIw cos wt = — 
VL 
Growthe=E d*q/d?+q/LC— E/L=0 
qgq=rcoswt+ EC=rcoswt+Q 
q=0 .«.q=Q (1—cos wt) where Q=EC 
and 7 = Qw sin wt = J sin wt where J = ECw 
Then e, ec = G/C. 
This system is analogous to a mass m attached to a 
spring of stiffness S. The modulus of vibration ¢ is 


cos wl 


At ¢=0, 


= LIw cos wt 


equal to S/m, whence w= Vo= Vv S/m. The frequency 
N = Vv S/m, and the period T = 1/N = 2xvm/S. 
2r 
In the electrical circuit w becomes the angular velocity 
of the rotating vector in radians per second, and is 
equal to 1/ ¥V LC, whence N = 1/24V LC. The length 
l of the equivalent simple pendulum is g/o = gLC, 
whence its period 7 = 2x vi/g. 
Resistance, Inductance and Capacitance 
e=L.d*q/d?+R 
This equation has three solutions as indicated in the 


mathematical introduction and it is convenient to 


consider growth and decay for each case separately. 
L > C (R/2)? 


Decay e = 0 


d*q/dt? + dq/dt+q/LC 0 


2 ae =" a. 
From standard equations q = (cos bt + 7 sin bt) 


) 


where a R/2L and 


' = (4 ) 
VLC 2L 


0, ¢@=Q, 


and 4 = 


iis a maximum J when ¢ o/b, where @ 
4L ae 


— 1 = cos 
NCR = 2NL 


Q (a* + hb?) } @ — aelb vs 


or @ tan 


QV 
—— = 
v LC 


Phen J 


: — 
whence 2 sin bi 
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.dq/dt + q/C 


~ sin ot) 
b 


er= —-LO(@+ BP)e-* (cos bi — 


) 
— 4 e~**f cos bt — = sin bt 
¢ b 


er = Ri éc = Q/C 


Growth d’q¢/df + . 
e=E L 


g=re “(cos bit + ; sin wt) + EC 
} 


Atti=0, q=0, 


gq = of —€ «(cos bt + ; sin »)] 


where Q EC. 
1, €z, €x, and ec are all (— 1) times the values for decay. 


.dq/dt+q/LC — E/L=0 


final charge = 


T 
4L 
V CR? 


\gain, 


The logarithmic decrement 6 is wa /b 
1 
lx 


ar 5b = 


Viz 7 (5) 


decay or growth may be considered complete after 


2 2L/R 


57 or 37/2 


L < C (R/2)? 


R\2 1 
0 ¢ R/2L b = 
; (3) LC 
a* —_ b 1 a 


q Ve . (cos h bt 4 ; sin / wt) 
- @) a*— 0 e 
b 


i isa maximui J when ¢ @ b, where @ 
4L ak 

. cos il . - 
CR RV ( 


The period TJ = 


where +r 


Decay e 


‘sin hk bt 
tan A b/a 


or @ tan &-' 1 - 
\ 


Phen J 


W hen ef 


Growth « 


g of é ( 


final charge EC 
and é¢ are all l 


where QV 


1, €1, Cr, times the values for 


dec al\ 
a C (R/2 
Decay e 


L/R. 


continued on page 54 
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Canadian satellite, to be launched in the spring of 1962, will make ionospheric soundings from an orbit 600 miles up. 


Canada’s top-side sounder satellite 


will probe tonosphere next year 


RICHARD J. GWYN, OTTAWA EDITOR Canada’s space program, costing at least $750,000, is 
right on schedule with our top-side sounding satellite due 
to be launched aboard an American rocket in the spring 
of 1962 

Defence Research scientists working on the project 

gave a progress report to newsmen in Ottawa, March 27. 

This will be the first time a Canadian satellite has been 

fired into deep space. Rockets fired from Fort Churchill, 

. . e Manitoba, have carried on a continuous program of ex- 

Defence Research Board scientists, in collaboration ploring the lower atmosphere and last hes ae Canadian 

with the National Research Council and the U. S. instruments were contained in a satellite launched by Johns 

National Aeronautics and Space Administration, Hopkins University. 

have developed a Canadian satellite that will be The Canadian satellite will also be the first of its kind 


used for ionosphere top-side soundings in 1962. to measure the upper levels of the ionosphere, though both 
British and U. S. satellites will carry out broadly similar 


Th . $ . : 
e special self-extending Gnomes will be tested tasks during the same year. Previously all measurements 
aboard a U. S. rocket later this year. of the ionosphere have been taken from ground stations 
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only able to explore its lower levels. The satellite will be 
fired above the ionosphere to record fundamental scien- 
tific information by radio sounding techniques. 


New antennas to be used 

The most dramatic feature of the satellite are the four 
pole-like antennas, the longest ever installed in an upper- 
space vehicle. 

An original technique, first suggested by the National 
Research Council during the war and later put into prac- 
tical use by the Army Development Establishment, has 
been adopted by DRB to pay out the antennas to their 
full length while in flight. 

There are two pairs of antenna: two of 75 ft each 
making a tip-to-tip length of 150 ft, and two others of 
37% ft each, to cover different parts of the frequency 
spectrum. 

They consist of thin, heat-treated steel strip, four inches 
wide, rolled up in drums inside the pay-load. On a given 
radio signal the antennas will be paid out by motor, the 
steel strip being formed into an inch-diameter cylinder to 
give a rigid tube. These tubes, while unable to support 
their own weight on the ground, will remain rigid in orbit 
due to the lack of gravity, (See CEE, March 1961, page 
44, item 136). 

The antennas will be given a trial this June when they 
will be fired some 625 miles in a U. S. four-stage Javelin 
rocket from Wallops Island, Virginia. 


Details of satellite revealed 


The satellite itself will have a toial payload of 270 Ib 
and resemble a flattened sphere. lis diameter will be 42 in. 
and its height 36 in. 

It will be. fired up 600 miles, have an orbital period of 
105 minutes and a life-expectancy of one year. 

The main components of the satellite instrumentation 
include: 

A radio sounder, like a miniaturized radar set, which 
will transmit sounding pulses between 2 and 15 Mc and 
measure the time required for the echo’s return. 

The telemetry transmitter, operating at 136 Mc, which 
will relay the echo information to ground stations at Reso- 
lute Bay (the most important one); Prince Albert; Shirley 
Bay near Ottawa (the command post); and in Alaska, 
Florida, Chile, Ecuador, England and Wales. 

A beacon transmitter to track the satellite and fix its 
position. 

A command receiver to switch on the sounder, which 
is normally inactive. 

Power supplies, rated at 12 watts, comprising four 
nickel-cadmium batteries recharged by solar cells, of which 
some 6,600 will be distributed over the surface of the 
satellite. 

Four short antennas, some 20 in. long, for the tele- 
metry equipment. 


Government and industry collaborating 

Most of the scientific and engineering work is being 
done by the Defence Research Board in conjunction with 
the U. S. National Aeronautics and Space Administration, 
the Defence Research Telecommunications Establishment 
and the National Research Council. 

The main private contractor is The De Havilland Air- 
craft of Canada Ltd., Downsview, Ont., which has built the 
satellite shell and antennas. De Havilland has already made 
variations of the self-ejecting antenna for one UV. S. satellite 
experiment and other contracts are in the offing. 

Sinclair Radio Laboratories Ltd., also of Downsview, 
is designing and manufacturing the impedance-matching 
networks needed for the antennas. 

MAY 
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Rocket nose cone to be used in testing the satellite's self- 


extending antennas. Test is scheduled for June, 1961. 





Dr. J. H. Chapman, deputy chief superintendent of DRB’s 
telecommunications establishment at Shirley Bay, explains 
how 136-Mc link will carry sounding data from satellite. 


In all four models of the satellite will be built: a mock- 
up already completed; a prototype to be sent this summer 
to Vandenburg Air Force Base where it will be launched 
next year aboard a Thor-Agena B rocket; and two actual 
complete satellites, one to be launched and the other as a 
standby. END 





Thermoelectric laboratory cooler, capable of controlling the temperature in its pot within 1 deg from —20 C to 100 C 


Thermoelectricity permits new design 


concepts in cooling equipment 


JAMES KEANE 


A laboratory cooler has been developed which 
uses standard thermoelectric modules and can 
provide temperatures down to —20 deg. C. It 
will hold an 800-mL beaker and keep the con- 
tents below zero C. A simple modification enables 
the unit to be used as an oven, providing tempera- 
tures up to 100 C. 


While it is a simple matter to build a chamber to raise 
the temperature inside above ambient it was not so easy 
to lower temperature below ambient prior to the advent 
of thermoelectricity. Once standard modules became 


* Head, Applications Department, Needco Cooling Sémi- 
conductors Ltd., Montreal. 
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available, units such as the one shown in the photograph 
were a much easier proposition. This general purpose 
laboratory cooler was designed to reduce temperatures to 
—20 C and, with suitable modification, to go up to 100 C 
as well. The cooled chamber is a cast aluminum pot ap- 
proximately 5 in. square by 5% in. deep. Standard Frigi- 
stor cooling modules are used with a water-cooling circuit 
around the outside. 

Such a thermoelectric cooler has many applications. 
It can be used as a zero deg C reference bath, or for 
checking the thermal design of transistor circuits. The tem- 
perature can be controlled by either external or internal 
devices, and even without temperature control the cooler 
can be used as a storage bath to extend the pot-life of 
epoxy resins. 

A cooling capacity of 20 watts at a AT of 15 C below 
ambient was originally specified. Since the ambient is the 
temperature of the cooling water, the temperature differ- 
ence between the inside and outside of the pot would be 
about 20 C with 20 watts pumping, the actual figure de- 
pending on the ambient air and water temperatures. The 
ENGINEERING 


CANADIAN ELECTRONICS MAY 1961 





pot was to contain an 800-mL beaker and keep its contents 
below zero C; or a test-tube rack and water, with ethylene 
glycol or other anti-freeze compounds. With temperature 
control to within one degree the cooler could then preserve 
biological specimens prior to examination. 


Design considerations 

The first part of the design undertaken was that of the 
cooling pot itself and the problems associated with the 
attachment of the standard modules with as little thermal 
loss as possible. In the prototype it was decided to weld 
a rectangular pot together, using ¥s-in.-thick material and 
to braze on to the side eight pads % in. thick. These pads 
were placed at the top in order that the convection would 
be downward. The pads were carefully ground to a 32- 
microinch finish ready for the placement of the standard 
F-8 modules. We decided to put on eight pads so that we 
could later use eight modules for a more powerful device. 
All eight were ground and four of them were covered with 
masking tape to facilitate removal of the Styrofoam which 
was to be used for thermal insulation. The whole pot was 
then bright anodized to provide a protective coating and 
electrical insulation between the Frigistor modules and the 
pot itself, 

Several methods of glueing the Frigistors to the flat 
faces were tried, but difficulty was encountered with voids 
and too thick a layer of epoxy. This was eventually over- 
come with a process of rubbing the Frigistor module back- 
wards and forwards across the ground face, slowly reducing 
the thickness of the film until a sudden increase in the 
viscosity of the epoxy showed that it was beginning to 
break up. 

A test was performed by permitting a defunct module 
to cure and then forcing it off to see how the film was dis- 
tributed. It appeared that all eight bridges on the cold 
side of the module were covered with epoxy and that the 
join was free from voids. 

In order to ease the process of reducing the thickness 
of the epoxy film the whole pot was put into an oven 
and raised to about 50 C. This caused the epoxy to flow 
much more readily and resulted in a film which, while 
it could not be measured, appeared to be somewhat less 
than one thousandth of an inch. It was thought that this 
film would provide adequate electrical insulation for the 
copper water-cooled heat sinks which were to be used on 
the hot side of the Frigistors. 

This proved not to be the case due to small burrs at 
the junction between copper and epoxy on the Frigistor. 
A short period of hand lapping removed them. The Frigis- 
tors were attached one at a time with clamps and rubber 
pressure pads and then the whole assembly was cured at 
80 C. This resulted in a very fine bond with a fillet of 
epoxy surrounding the Frigistor module. 

The copper water-cooled heat sinks with their faces 
were then attached to the other side of the Frigistor using 
the same technique. As mentioned previously, this did not 
work, a continuity check showing that short circuits ap- 
peared which would have reduced the cooling effect. To 
overcome this and still use the copper heat sinks we de- 
veloped a technique of rolling mylar film on to the ground 
surface of the Frigistor and excluding most of the epoxy 
from underneath it. When the epoxy color almost dis- 
appeared and became transparent the epoxy resin film was 
cured in the oven. 

When this cured film was examined very carefully it 
was discovered to be just as flat as the surface of the 
Frigistor and to provide a suitable base upon which to 
attach the heat sinks. The same process of rubbing the 
heat sink on to the prepared surface in order to reduce 
epoxy film was used, and when all four had been installed, 
the assembly was cured for the third time. 
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The four Frigistors were arranged alternately around 
the pot, and the water circuit was made, using rubber 
tubing. The electrical circuit for the Frigistors was made 
by clamping all four together. Both the water and the 
electrical circuits were connected in series. 

When the pot was completed and its plastic bezel put 
on, the first tests were carried out. With the whole assem- 
bly insulated with 112 in. of Santocel powder, the tempera- 
ture was readily reduced to the values required, With water 
in the pot the temperature went down to —2 C in about 
three and a half hours: super-cooling had taken place. 
Stirring the bottom of the pot with a thermometer caused 
the water to freeze suddenly, and great numbers of beautiful 
multi-pointed ice crystals appeared almost instantly. The 
temperature then rose to zero deg C and a quarter of an 
inch of ice appeared all the way around the periphery of 
the pot at the end of a further one hour. 


Economics were important in design of power supply 


We concluded that this pot design was satisfactory and 
proceeded to design the cabinet and the power supply. The 
power supply was tackled first in order to establish its size 
which, to a large measure, was determined by the ripple 
requirements. For 5% ripple the choke would have been 
prohibitively large and it was decided to see what tempera- 
ture loss resulted from permitting larger amounts of ripple. 
A single 1-mh choke was tried first with a bridge rectifier 
and the temperature run was performed again. It took a 
few minutes longer for the water to go from 15 C to zero 
C, but since the unit exceeded the requirements, it was 
decided to establish this as the final design. 

The diodes were mounted on a heat sink and the water 
circuit routed around them so that the temperature rise in 
the case would be kept to a minimum. This heat sink 
would also act as a thermal shunt to conduct heat along the 
chassis from the transformer and choke. This system was 
found to work very well and the diodes, when running at 
14 amps, were within 3 C of the water temperature at all 
times, This meant that we could have used much smaller 
diodes and over-rated them, but it was decided that the 
added safety factor was well worth while. 

Once the size of the power supply had been established, 
the case design could be started and the control circuit 
could be planned. It was decided that the first model would 
be made without internal temperature control, but would 
be provided with a relay to enable an external controller 
to be used. Either a built-in thermocouple or a mercury- 
in-glass contact thermometer, immersed in the water, would 
provide a suitable temperature sensing device. 


Protection of Frigistors 

A simple device is included to protect the cooling 
modules against the possibility that the unit would be run 
without its cooling water. A thermostat with a differential 
of about 20 C is screwed to the outside of one of the heat 
sinks. The water circulating through the heat sink normal- 
ly keeps the thermostat closed, but when the temperature 
rises to 80 C due to lack of cooling water, it opens and 
switches off the current. A test was set up on cooler No. 
510 to check the operation of the switch. 

The pot was filled with tap water at 5 C to within %4 
in. of the top. The unit was switched on at its maximum 
current of 20 amps without cooling water circulating, and 
left to run overnight. As a control, one cooling run was 
done first, showing that the time to freeze from 4 C was 
85 minutes. At the end of the 23-hour run, the tempera- 
ture inside the pot had been stabilized at 50 C for 12% 
hours, and had not drifted more than one-half degree from 
this figure. It was found that one of the epoxy joints on 
a hot face had failed, due to insufficient cleaning of the 
heat sink. A leak had also developed in the water circuit 
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Fig. 1. 


where one push-fit rubber tube connection had relaxed as 
the temperature on the hot side rose to 80 C. 

A cooling run was then performed at the same current 
of 20 amps and no difference could be detected in the 
freezing time. It was concluded that the polyurethane foam 
used to encapsulate the whole assembly acted as a clamp 
to hold the heat sink in close enough contact to ensure 
effective heat transfer, even though the mechanical bond 
of epoxy resin was fractured. To ensure that these mishaps 
would not occur in the field, it was decided to augment the 
epoxy resin with a mechanical clamp and to use circular 
clips on all water pipe joints. 


Human factors governed cabinet design 

A problem in industrial design had to be solved to 
produce a cabinet that would be pleasing to the eye. Con- 
trasting panels are set away from the main front panel and 
the cover overhangs the whole front face of the unit. It 
was decided, however, that the ornamental screw heads 
would not be used on future models. 

The spaced dummy panels serve the added purpose of 
introducing the next series of instruments which are to be 
air-cooled rather than water-cooled. In these the air can 
be taken in through concealed louvres on the front panel 
and expelled out the back, without changing the basic 
appearance of the design. The front panel design is ar- 
ranged to have correct perspective when viewed by an 
individual 5 ft. 6 in. high, standing 3 ft. away from the 
instrument. This means that the front elevation of the 
cooler looks incorrect as drawn, but this incorrectness dis- 
appears when the unit is viewed from a standing position. 
The controls are kept as simple as possible and include 
only the on/off switch and a rheostat to change the current 
from 2 amps to 15 amps, a little over the optimum current 
for maximum AT. 


Preliminary tests 


Unit No. 510 was tested fairly completely, the first 
tests being temperature runs as shown in fig. 1, with the 
cooling water at 5 C and the current adjusted to values 
between 2% and 15 amps at 2'2-amp intervals. The pot 
was filled with tap water to within % in. of the top and 
a small resistance heater was used to raise the temperature 
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Results of preliminary tests on laboratory cooler #510 with 
cooling water at 5 deg C and current varied from 2.5 to 15.0 amps. 


Fig. 2. Typical curve for free convective 


cooling, at optimum current of 12.5 amps. 


to the starting point of 50 C. The cooling unit was switched 
on and temperature plotted against time on a circular chart 
recorder, showing the time to 0 C and the time to freeze. 

The difference between these times is due to impuri- 
ties in the water that cause it to cool below its normal 
freezing point. It remains liquid for over an hour (in one 
case for over two hours), before suddenly freezing into a 
mushy mixture of water and ice. The super-cooled tem- 
perature rises slightly as the freezings progress because 
the nucleation centres gradually settle out and the water 
becomes purer, 

These tests are summarized in fig. 2. It should be 
noted that free convective heat transfer was used — the 
times would be considerably reduced if a stirrer were used. 
The pot freezes solid within two to three hours of initial 
freezing. 

A later unit in this series will have twice the cooling 
power; the present power supply has been designed to sup- 
ply the optimum current for this unit. 

Conclusions 

The completed unit performs well. The power pumped 
starts at 40 watts when the water in the pot is at 15 C and 
falls linearly to 20 watts at 0 C. Exact measurements are 
being made to determine leakage at various temperatures 
and to see how the insulation can be improved. It should 
be possible to go down to —30 C with a suitable heat trans- 
fer medium, thicker insulation, and a better seal between 
the lid and the pot. These improvements should also lead 
to an increased rate of temperature drop, and a wider 
range of applications for the unit. 

The cooler can be used as a heater up to 100 C simply 
by reversing the current flow. The power required is less 
than half that which would be used by a resistance heater. 
The coefficient of performance of the unit (defined as 
Q./w = watts pumped/power input) is 0.5 at 0 C and 
much greater than this during the initial pull-down period. 
When the unit is used as a heater the coefficient of per- 
formance (now defined as (Q. W)/w = total output/ 
power input) is much greater — of the order of 2.0 — 
since the heat generated within the device is pushed in 
the direction we wish it to go. Thus a simple unit can con- 
trol temperature within 1 C from —30 C to +-100 C. END 
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IRE International Convention 


New solid state devices enter market 


IAN R. DUTTON, ASSOCIATE EDITOR 


The 1961 International Convention of the Institute 
of Radio Engineers, held in New York, March 20-23, 
presented some real dilemmas for public relations people. 
There were no clear-cut headline items to shout out to 
all the world — no astronauts in orbit, no radical break- 
throughs in any segment of electronics and, no stereo 
broadcasting. As for microwave equipment, transistors 
and color TV, . . . they have been around long enough to 
be “old hat” to the public. 

For the engineers, however, 1961 was one of the 
best years within recent times. A lot of genuine progress 
was reported at the technical sessions and the exhibits. 

Solid-state devices made encouraging and impressive 
gains during the past year. Thermoelectric devices, semi- 
conductors, transducers, electroluminescent devices and 
integrated circuits caught the attention of visiting scien- 
tists and engineers. 

W. R. Stubstad, Collins Radio Co. delivered a paper 
describing the design of thermoelectric spot cooling units 
for electronic equipment. They can be applied to reduce 
the operating temperature of critical components in flight 
vehicles where space and weight limitations do not permit 
the use of conventional cooling equipment. 

During the panel discussion on new energy sources, 
R. L. Petritz of Texas Instruments, Inc. described his 
experiences on a recent trip to U.S.S.R. He found the 
Russians reluctant to discuss their work with thermo- 
electric devices used to generate power. However, he 
found that domestic refrigerators, equipped with thermo- 
electric elements, are being prepared for production. When 
manufactured in quantity, 100-liter refrigerators are ex- 
pected to cost about $75. 

At the Coliseum, Westinghouse Electric Corp. had a 
thermoelectric power generator in operation. Designed 
for the Northern Illinois Gas Co., the 100-watt generator 
will be used for cathodic protection of pipelines and 
for charging batteries of a microwave relay system. Out- 
put of the propane-burning generator is 11 volts at 
10 amperes dc. A static converter changes this to 48 
volts at 2.1 amperes dc. 

General Instrument Corp. has produced a similar unit 
for the U.S. Coast Guard. With an output of 5 watts; 
it will operate continuously for a year on 65 gallons 
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of propane. Its function is to provide power for marine 
navigation aids. 

A new device for converting electrical energy into 
ultrasonic energy and vice versa at microwave frequencies 
was described in a paper by D. L. White of Bell Tele- 
phone Laboratories. It is a piezoelectric transducer utiliz- 
ing a semiconductor depletion layer. It is expected to be 
employed primarily in ultrasonic delay lines. 

The transducer consists of a plate of piezoelectric 
semiconductor, such as gallium arsenide, on which a thin 
metal film is deposited. The film constitutes a nonohmic 
rectifying contact which causes a depletion layer to form. 
(A depletion layer is a thin region of high resistivity 
that forms at the interface of two dissimilar materials such 
as a p-n junction in a semiconductor or a rectifying 
metal-to-semiconductor contact. The difference in Fermi 
levels of the two adjacent materials usually gives rise to 
an internal electric field which sweeps or “depletes” the 
thin interface region free of mobile charge carriers, thereby 
increasing its resistance.) The thickness of the depletion 
layer can be controlled with a negative bias voltage 
across the interface. 

When an ac voltage is applied, most of the voltage 
drop occurs across the layer and the layer behaves in 
a manner similar to a very thin piezoelectric crystal 
which is bonded to a solid. Since the layer is thin, 
10-3 to 10° cm, the electric field is very large and 
considerable piezoelectric can be produced in 
the layer. 

The depletion layer transducer has several advantages 
over an ordinary transducer: 

(a) Because the layer is so thin, the greatest efficiency 
of the transducer is at high frequencies, 1,000 to 10,000 
Mc. (b) The thickness of the layer, hence the resonant 
frequency of the transducer can be varied by varying 
the de bias voltage. (c) Present models measured at 600 
Mc have bandwidths of 5%, an order of magnitude larger 
than typical ceramic transducers operating at frequencies 
below 10 Mc. This means that a comparable increase 
should be expected in the amount of information which 
can be transmitted, (d) The transducer is relatively simple 
to make and easy to handle. 

In a paper “Solid state display device” Stephen Yando 
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PRIMARY STANDARDS | 


John Sutcliffe, right, of Guildline Instruments, Smiths 
Falls, Ont., again had his primary standards instruments 
on display in the Sensitive Research Instrument booth. 


of General Telephone & Electronics Laboratories Inc. 
described a display device utilizing piezoelectricity and 
electroluminescence. It is a panel less than half an inch 
thick that produces a moving light image. 

The panel is composed of a piezoelectric ceramic 
material, one surface of which is coated with a layer 
of electroluminescent material. When voltage pulses are 
applied to several electrodes on the edges of the panel, 
traveling acoustical waves are introduced into the ceramic 
material. Electric fields which accompany these acoustical 
waves interact with the electroluminescent layer to produce 
a “spot” of illumination on the panel. The position of 
the “spot” is controlled by varying the relative timing 
of the electrical pulses to produce a wave pattern. The 
light intensity of the “spot” is modulated by an electric 
field applied to a transparent conductive layer covering 
the electroluminescent layer. 

As suitably timed input signals are applied, a series 
of light spots or lines are produced which can form an 
image. By varying the timing of the impulses, the image 
can be made to move about the panel. In certain appli- 
cations, only a dot of light will be required. Therefore, 
nonlinear resistance material can be included in the panel 
to eliminate background light, leaving only the desired 
display. 

General Electric Co. held seminars to introduce its 
Thermionic Integrated Micro Module (TIMM) circuits. 
They are a step toward high-component-density minia- 
turization, and are expected to be ready for practical 
use in the near future. Operating at high temperatures, 
TIMM circuits can have a component density rate as 
high as one million parts per cubic foot. 

Fairchild Semiconductor Corp, introduced the first of 
a family of Micrologic elements. It is a flip-flop, designed 
for use in digital computers operating at bit rates in 
excess Of 1 Mc. Five other devices in the family — 
gate, half-shift register, buffer, half adder, and counter 
adapter — will be introduced shortly. The elements use 
direct-coupled transistor logic circuitry, The flip-flop is 
made by diffusing transistors and resistors for many units 
into a single slab of silicon. The metallic intraconnections 
are then deposited on top of the slab and the slab is cut 
into individual elements. The elements are then mounted 
in JEDEC TO-5 or TO-18 cases with 18 leads. 


Obstacle detector aids blind people 


J. M. Benjamin, Jr. of Biophysical Electronics, Inc. 
described an obstacle detector and a curb detector de- 
signed to aid blind people. Both instruments range by 
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Westinghouse Electric Corp. used this model train in their 
booth to show operation of a thermoelectric generator 


which burns propane to produce 40 watts output. 


optical triangulation using light in the near infra-red 
and a germanium photodiode light detector. Output to the 
blind user is from a tactile stimulator mounted in the 
handle of the instrument. Range of detection is 9 ft., but 
this can be reduced to 5 ft. by depressing a switch in 
the handle. 

Light for the obstacle detector is produced by a special 
xenon glow discharge lamp that emits light pulses 300 
usec long at a 20 cps rate. The light is focused by a 
special 3-in focal length f/1.0 Fresnel Jens onto the target. 
Another lens centred 3 in. above the sending lens gathers 
diffusely-reflected rays from the target, focusing them 
on one of two adjacent photodiodes, depending on range. 
Output from the photodiodes is amplified, passed through 
a gate synchronized with the light pulses, then operates 
a one-shot 20% duty cycle multivibrator which operates 
the tactile stimulator. 

The curb detector will detect holes, down-curbs over 
3 in., up-curbs over 6 in. and low obstacles. A chopped 
incandescent light is focused on the ground by the upper 
of two plastic Fresnel lenses. The diffuse reflection of this 
light is imaged by the lower Fresnel lens on a pair of 

(Continued on page 54) 


.. and some went home laden with “knowledge.” 
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Canadian Military Electronic Components Symposium 


Government-industry must reappraise 
their positions on military components 


IAN R. DUTTON, ASSOCIATE EDITOR 


In the finest traditional military style, speakers at the 
Canadian Military Electronic Components Symposium 
moved out onto the firing line one by one to face some 
accurate sniping from industry members in the audience. 

The symposium was sponsored by the three Services, 
working in close cooperation with interested government 
departments and the Electronic Industries Association of 
Canada. Meetings were held at the National Gallery, 
Ottawa, April 11 and 12. 

When the air had cleared at the conclusion of the 
two-day symposium, these facts stood out: 

(a) A conference of this. type between industry and 
military customers was long overdue. 

(b) The customer (Armed Services) 
for taking the initiative in calling a conference. 

(c) The Services are going to need, and will demand, 
greater reliability in electronic components. They will 
also demand accurate figures on the failure rate of 
components under specified operating conditions. 

(d) A number of completely new components will be 
requested from time-to-time. 

(e) Satisfying the requirements of the Services is 
going to cost a lot of money, both for production and 
testing. 

(f) The market in Canada for military components, 
built and tested according to desired specifications, may 
not be large enough to justify the large capital expendi- 
tures facing manufacturers. 

(g) Forecasts on military markets do not exist. 

(h) Some testing procedures are not realistic. 

(i) Defence production sharing can provide, and is 
providing, wider markets for Canadian military components 


deserves credit 


Dr. R. Jackson, RCA Victor Research Labs shows new 
survey meter with solid state alpha detectors to (standing 
l-r): H. Lysons, secretary ECRDC; H. Reiche, symposium 
chairman; F. W. Simpson, DRTE; Dr. F. J. Burger, TCC 
Canada Ltd.; (seated) Prof. O. Knop, N. 8. Tech. College; 
Dr. G. Sinclair, chairman of ECRDC. 
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(j) Services and manufacturers must maintain closer 
liaison to recognize each other’s problems and find solu- 
tions within the economic means of our industry and, 
indeed, our taxpayers. 

One of the major barriers manufacturers face when 
entering the military component market is the high cost 
of test equipment. G. C. Rowe of DDP told the audience 
that it would cost approximately $30,000 to install suffi- 
cient equipment — shaker tables, environmental cham- 
bers, shock testers, etc. —- to permit manufacturers to 
carry out minimum testing of components. 

Manufacturers countered with the complaint that they 
could not see sufficient military business in the immediate 
future to justify such high capital expenditures. The serv- 
ices would have to accept commercial components, or the 
government would have to provide some financial assist- 
ance in setting up testing facilities. 

The prospect of centralized testing facilities was dis- 
cussed, but representatives from CAMESA emphasized 
the importance of in-plant test facilities on the long-term 
basis.. They ensure proper quality control and assist in 
improvement of components through development and 
research. While CAMESA can provide limited assistance 
in the reliability testing of components, it wants manu- 
facturers to instal their own equipment 

Some Canadian subsidiaries of U.S. companies asked 
why it was not possible to have their testing done by 
the parent organization, where complete facilities existed. 
At the present time this is not possible because a member 
of DND Services must be present during 
testing. 

One manufacturer expressed concern about the em- 


Inspection 


The sessions on military electronic component reliability 
and production sparked lively discussion from members 
of the audience. Here are some of the participants of the 
sessions. (l-r) C. L. Soucy, RCAF; S/L A. E, Kelly, RCAF 
Harris, CAMESA; V. E. 
DND Inspection Services. 


(Telecommunications); A. P. 


Tant, DDP; R. B. Preziosi, 





phasis placed upon “life testing”. The present trend is 
to rate reliability of components in terms of the- number 
of hours they will continue operating under normal, or 
near-normal conditions. The majority of failures in the 
field, however, are linked with some abnormal environ- 
mental condition which hastens failure. 

Government people recognized the limitations of their 
reliability program, but pointed out that they had to 
start somewhere, and progress was being made. The real 
danger to the component manufacturer could be lack of 
understanding on the part of equipment manufacturers. 
The latter must interpret test results properly to avoid 
specifying and buying the wrong components. 


Production sharing can extend markets 


The Canada-U, S. defence production-sharing program 
holds promise of providing Canadian manufacturers with 
markets that are large enough to support expensive test 
facilities. However, if Canadians hope to win U.S. mili- 
tary contracts they must be prepared to play the game 
under U.S. rules. So what do they do: go after the 
contracts first and then instal the equipment; or instal 
the equipment and then go after contracts? 

The first approach insults the intelligence of the 
customer; the second strains the budget of the manu- 
facturer. Obviously this points to a compromise approach, 
and that is how most manufacturers operate. But there 
may be better compromises than the ones currently used. 
That in itself is sufficient justification for holding further 
meetings such as this symposium. 

The production sharing program has been working 


much better than many skeptical Canadians anticipated. 
Reporting on the progress to date, M. L. Card of DDP 
released these figures on prime and sub-contracts placed 
in Canada for specific military hardware (all types) but 
not counting such items as fuel, construction, rental of 
communications circuits and other such services: 


Sub 
45.3 
$1.7 
97.0 


P&S 
96.3 
112.7 
209.0 


Prime 
1959 51 
1960 61 
Total 112 
All figures are in millions of dollars. 


For the electronics industry alone, totals from the 
start of the program in January 1959 until the end of 
March, 1961 are: 


Prime Contracts 
Sub-contracts 


$45.3 million 
$55 ~— million 
$100.3 million 


The Canadian Military Electronic Components Sym- 
posium served a useful function. The organizers, moderat- 
ors and speakers deserve a vote of thanks, particularly if it 
will encourage them in attempting additional meetings. 
Chairman of the symposium was H. Reiche of the Army 
Development Establishment. 

A symposium record is being printed for distribution 
to all those who registered for the two-day meeting. 
A limited number of extra copies will be available and 
may be obtained by writing to Mr. Reiche, Army De- 
velopment Establishment, Dept. of National Defence, 
Ottawa. END 





IRE International Convention — 


photodiodes mounted side by side on a servoactuator. 
As the range changes, due to walk-in motion (from 3 
to 7 ft.), the actuator is positioned to produce equal light 
signals from both photodiodes. A down-curb casts a 
shadow causing light to be lost. An up-curb reduces the 
range so the system cannot follow, again causing the 
light to be lost. Light loss is signaled to the user. 


Ionized gas trail antennas 
B. M. Mindes of ITT Federal Laboratories has pro- 


continued 


posed a system employing ionized gas trails as antennas. 
The applications considered include utilizing the exhaust 
trails of reaction motors and possibly the plasma sheath 
enveloping a vehicle re-entering the Earth’s atmosphere. 
In his paper, Mr. Mindes developed an expression for 
conductivity in terms of the excitation frequency and the 
significant gas parameters:: electron density, plasma fre- 
quency and collision frequency. Such an antenna could 
be used at frequencies below 1 Mc where solid antennas 
are difficult to use because of their excessive length. 





Growth and decay — continued 
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where Q = final charge = EC. 
i, €x, €r, and é¢ are all ( — 1) times the values for 
decay. 

In this general case the mechanical analogy is a mass 
m attached to a spring of stiffness S and a dashpot of 
virtual viscosity v. The natural frequency N for the 
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oscillatory case is 1/2rV LC, but the damped fre- 
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against 1/LC for undamped motion. R/2Z is termed 


the ‘‘Resistance Factor.”’ 
Torsional analogies 


By substituting moment of inertia for m or L, 
torsional stiffness for S or 1/C, and moment of 
viscosity for v or R, torsional analogies may be 
derived. These are important in the design of electrical 
indicating instruments. Viscosity is usually simulated 
by eddy currents in a metal disc mounted between the 
poles of a fixed magnet. As with dashpots, it should be 
noted that the drag is approximately proportional to 
v*, but the results obtained using v are not far different. 

END 
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Patent news 





Scientists in Government agencies such as National Research Council and 
Defence Research Board frequently invent circuits or devices having com- 


mercial application. 


In such cases, patents are taken out and made 


available to industry. Persons interested in obtaining licences should 
contact Canadian Patents and Developments Ltd., 100 Sussex Dr., Ottawa 2. 


Diode ring circuit 


Case No. 2795 
Inventor: Philip M. Thompson 


This invention arose from the development at Defence 
Research Telecommunications Establishment, Ottawa, of a 
lightweight air-borne navigational system. It relates to 
modulation and detection apparatus of the diode ring type. 
The invention is patented in U.S.A. Patents have been ap- 
plied for in Canada and the United Kingdom. 


The conventional diode ring modulator shown in Fig- 
ure | may be used as a switch controlling signal polarity, 
as a phase sensitive rectifier, or as a suppressed carrier 
modulator. 

If both input currents to the diode ring DI are sup- 
plied from constant current sources with the reference 
current being the larger, then the reference current will 
drive one pair of diodes (dl d2 or d3 d4) into conduc- 
tion, while the other pair will be cut off. Any signal 
current injected into the centre taps of the transformers 
T1 and T2 can flow only in one-half of Tl at a time, 
so that the diodes perform simple switching between the 
primary winding halves in accordance with the reference 
current. 

If Tl and T2 are lossless and the reverse conduc- 
tion of the cut-off diodes is zero, the whole signal current 
is transferred without loss to the output circuit. The cut-off 
diodes do, however, pass a small current because of 
the reverse voltage impressed on them by the voltage 
across the conducting diodes. This is the main source 
of unbalance in the modulator circuit. 

In practice, performance will suffer because the input 
and output impedance depart from the ideal infinite and 
zero. Performance need not be significantly degraded 
however, if these conditions are approximated by making 
the signal and reference source inputs much greater than 
the output impedance. Nonetheless, it still remains nec- 
essary to keep the voltage across the load very small, 
because it is reflected by Tl as a bias across the non- 
conducting diodes, which might cause them to conduct. 
Thus, the output shouid, in effect, be current only, to 
obtain balance at the expense of efficiency. 

This invention, however, provides a diode ring circuit 
which does not require that the output voltage be very 
small. This is accomplished by making each arm of the 
ring from a pair of diodes connected so that the pair 
will remain non-conducting even in the presence of sub- 
stantial forward voltage. 

Each pair comprises a diode of low avalanche break- 
down voltage connected in series with a forward mode 
diode of higher breakdown voltage, as shown in Figure 2. 
A graph of the current-voltage characteristics of such a 
pair is shown as Figure 3. 

This new circuit acts as a switch in a similar way to 
that in Figure 1 but the switched-off diodes remain non- 
conducting until the voltage reflected across them by 
the load reaches the value VI shown in Figure 3. As 
before the circuit must be driven by circuits of much 
higher impedance than the load, but now the load im- 
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pedance modified by the turns ratio of Tl can be made 
to the optimum load impedance of the amplifier supplying 
the signal current. Furthermore, circuit efficiency can 
be made to approach 100%, because the forward im- 
pedances of the pairs of diodes and the secondary re- 
sistance of the transformers can be made to total much 
less than the load resistance 

The circuits have been described with reference to 
semi-conductor diodes but other types could be used; for 
example, the diodes used in the forward mode could be 
conventional thermionic diodes, those used in the avalanche 
mode, gas regulator tubes. 

(Continued on page 62) 





Engineering reports 





Reliable lighting controls 
use CdS cells 120 


One of the most important considerations in the design 
of control systems for street or highway lighting systems 
is cost. Studies indicate that costs involved in pilot-wire 
control of many systems exceed the cost of phoioelectric 
controllers which automatically monitor ambient light lev- 
els for optimum switching on or off of the lights. Such 
studies, of course, must take into account economies 
which can be realized through reduced burning time. 

As far back as 1928 records relate interesting accounts 
of installations where photoelectric apparatus was used to 
control the switching on and off of electrical circuits 
according to the ambient light intensity reaching a sensing 
device. Technological advances during the past three to 
four years have made photoelectric lighting controls prac- 
tical from the point of reliability and economy. 

Of all the factors concerned, there is little doubt that 
development of the cadmium sulphide (CdS) photoconduc- 
tive cell provided the means for designing a reliable con- 
trol. 

Figure | illustrates a plug-in-type CdS control manu- 
factured by CTS of Canada Ltd., Streetsville, Ont. Figure 
2 is a block diagram of the control. Power taken directly 
from the source is varied according to the level of light 
reaching the CdS cell. The rectified portion of this power 
is applied to relay coil L to open or close its contacts. 
With contacts of adequate rating, the lighting load may 
be controlled directly from that point. 

The three common types of outdoor lighting used in 
Canada are incandescent, mercury vapor and fluorescent 
The high inrush currents to a cold incandescent lamp fila- 
ment impose severe demands on the load contactor. Simi- 
larly, with the older mercury vapor systems using unregu- 
lated ballasts, inrush currents may be five times higher than 
the steady state current. Modern ballast-in-head mercury 
vapor lamps make use of a constant wattage ballast which 
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draws a starting current less than the operating current. lished factory level is set at 3/2 foot candles with an oper- 


With fluorescent lamp ballasts the inrush current exists 
for only about half a second. However, it may have a very 
high instantaneous value. 

Good lighting control design will generally comply 
with NEMA-EEI standards for operating light levels; turn 
on-turn off points; stability over temperature ranges experi- 
enced in Canada; change in operating level with line 
voltage variations. These, and other considerations, are 
important in meeting the demands of modern lighting 
services. 

Figure 3 illustrates the variation in switching level due 
to temperature for the CTS Dynalite control. The estab- 


ating differential of one foot candle higher. Figure 4 
shows the effect of line voltage variation on the value of 
light level at which switching occurs. Note the broadening 
of the turn-on-off characteristics at low line voltage. 

Under some conditions a time delay may be desirable 
to prevent false switching caused by transient light varia- 
tions. However, the compact CdS controls can usually be 
mounted high enough, and oriented to prevent interference 
from extraneous light sources. The duration and intensity 
of lighting flashes do not produce sufficient average light 
to actuate the switching mechanism at threshold sensitivity 
settings above one foot candle, 


Air servos adjust heads on magnetic drums 121 


Ferranti-Packard Electric Ltd., Toronto, has become 
one of North America’s major manufacturers of magnetic 
storage drums for computers and communication systems. 
Recent orders include two large drum systems for Inter- 
national Telephone & Telegraphs as part of a complex 
global communication system. Each system employs eight 
10-in.-diameter drums with a total capacity of 4,500,000 
bits. The design of the system is such that the drums are 
phase-locked employing two electrical windings, one for 
drive purposes and one for braking. Phase-locking has the 
effect of providing a common shaft for all drums so that 
their phase positions are all identical. 

On another order, 17 large drums are being manufac- 
tured for Radio Corporation of America as part of the 
COMLOGNET communications system. These are 18.5 
in. diameter, have 512 information tracks with a total 
capacity of over 5 million bits, and rotate at 900 rpm. 

Two important design features have been the main con- 
tributing factors in successful operation of the large-size 
drums. These are air bearings and air servo head columns, 
the latter being particularly advantageous. 
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The air bearing is so designed that the drum is sup- 
ported both laterally and vertically by a thin film of com- 
pressed air. Such a bearing has proven to be completely 
maintenance-free over periods of several years. In the 
event of air compressor failure, a system of water injection 
is provided as a protective measure. 

The air servo head column is used on larger drums to 
maintain constant spacing between read-write heads and 
the surface of the drum in spite of drum dimension 
changes due to centrifugal and thermal forces. A spacing 
of approximately 0.0005 in. between heads and drum can 
be maintained by this system over wide temperature ranges 
(O—135F) allowing maximum storage capacity per unit 
area of drum surface. 

The air servo head column consists of fixed and mov- 
ing portions connected by small air bellows whose pres- 
sure differentials due to expansion or contraction of the 
drum cause the heads to automatically readjust to maintain 
the desired spacing. Air servo head columns can be util- 
ized to advantage on all magnetic storage drums over 
about 10 in. in diameter, 
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What’s new in view 





.. of towers, 


testing and 


talk-back 


A new subdivision in Toronto is 
claimed to be the first in Canada 
to offer intercom systems built 
into the homes. The intercoms, 
manufactured by Fanon Elec- 
tronics Ltd., Toronto, each con- 
sists of a master control, usually 
located in the kitchen, and slave 
units for all other rooms plus 
front and back doors. The re- 
mote units can be used for two- 
way conversation with the master, 
as controlled by the latter. There 
is a built-in radio in the master 
unit which can be used to pro- 
vide music to any of the remote 
units, singly or in various com- 
hinations. 


Undergoing a rigid test of strength, 
the recently introduced octahedron 
tower was shown to have one-third 
greater load capability and six 
times greater torsional rigidity than 
conventional towers. An assembly 
of octahedral sections, the tower 
is quickly erected using just two 
basic parts: ball-shaped joints and 
identical struts available in alu- 
minum alloy, steel or glassfibre of 
appropriate lengths, diameters and 
wall thicknesses for specific re- 
quirements. The towers are manu- 
factured by Up-Right Towers, 
Oshawa. The photograph shows a 
short tower undergoing compres- 
sion tests. 


CANADIAN 


Bristol Aero-Industries Lid., Win- 
nipeg Div. has designed a new 
tower and antenna “package” for 
the communications industry. An 
example is this 350-ft. tower at 
Elie, Man., forming the main link 
in the Manitoba Telephone Sys- 
tem's proposed heavy route relay 
between Winnipeg and Portage La 
Prairie. The tower has been de- 
signed to support a total dead load 
of more than 12,000 pounds, con- 
sisting of four cornucopia anten- 
nas. Specifications called for maxi- 
mum deflection of less than + 
1.25 degrees, and maximum twist 
of less than + 0.8 degrees. Special 
guy anchors were developed. 
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ISA Exhibitors — continued 





Automatic Florham 


Park, N.J. 
Aviation Electric Ltd., Montreal. 


Switch Co., 


Bach-Simpson Ltd., London, Ont. 
H. A. Leah. 


Panel instruments, test equipment and acces- 
sories, featuring Controller-Indicator Systems. 


Baker Instruments Ltd., Toronto 


Beckman Instruments, Inc., Scientific 
& Process Instruments, Fullerton, 
Calif. 


Bendix Corp., Cincinnati Div., Cin- 
cinnati. 


Benson-Lehner Corp., Santa Monica, 
Calif. 


Bin-Dicator Co., Detroit. 


Black, Sivalis & Bryson, Inc., Kan- 
sas City. 


The Bristol Co., Waterbury, Conn. 


Brooks Instrument Ltd., 
Scarborough, Ont. 


Canada 


Buchanan Electrical Products Corp., 
Hillside, N.J. 


Budd Instruments Ltd., Toronto. 


Budenberg Gauge Co. Ltd., 
cham, Cheshire, England. 


Altrin- 


Canadian Charts & Supplies Ltd., 
Oakville, Ont. 


Canadian Controls & Instrumentation 
(Maclean - Hunter Publishing Co. 
Ltd.), Toronto. 

C. A. King, Harold Price, I. R. Dut- 
ton, R. E. Swan. 

This is a new Canadian publication with the 
first issue due November, 1961. It will serve 
engineers and technicians in the instrumenta- 
tion and control field across Canada by cover- 
ing latest developments in mechanical, elec- 
trical, electronic, hydraulic and pneumatic sys- 
tems and equipment 


Canadian Valve 


Toronto. 


Engineering Co., 


Central Dynamics Pointe 


Claire, Que. 


Ltd., 


Clary Corp., San Gabriel, Calif. 
Cleveland Controls Inc., Cleveland. 


Coleman Electronics, Inc., Gardena, 
Calif. 


Computing Devices of Canada Ltd., 
Ottawa. 

J. S. Taylor, W. S. Turner, R. K. 
Wainwright, A. W. Tracey. 
The Bendix Corp., Cincinnati 
Corp.; Benson-Lehner Corp.; Electro - Logic 


Corp.; Coleman Electronics Inc.; Wollensak 
Optical Co.; Charles A. Hulcher Co.; Hermes 


Electronics Co. 

On display will be Clary printers, Coleman 
digitizer systems, Electro-Logic digital volt- 
meters, Fastax and Hulcher high speed motion 
picture cameras, Hermes 2060 digital display 
and ultra stable oscillator, _Benson-Lehner 
electroplotter “J”, Bendix Lab-Vis?. 


Div.; Clary 


CANADIAN ELECTRONICS ENGINEERING MAY 


Conax Corp., Buffalo. 
Conoflow Corp., Philadelphia. 


Coulter Industrial Sales Co., Chicago. 


S. Kinsman. 
Feature of this display will be the Coulter 
counter? for particle content and size distribu- 
tion. This year the John Scott award was 
given to Mr. W. Coulter for his development 
of the counter. 


Crane Limited, Toronto. 


Cox Instruments, Div. of George L. 
Nankervis Co., Detroit. 

E. J. Dahn*, R. L. Yung, H. Pet- 
zoldt, S. Parker, H. Smith. 


Turbine and glass tube flowmeterst for flow 
rate measuring, recording, controlling, totaliz- 
ing or telemetering. Auxiliary electronic equip- 
ment: digital indicators, totalizerst, analog 
readouts, frequency converters, strain and tem- 
perature digital indicators. Fuel consumption 
system for gasoline and diesel engines. 


Cuno Engineering Corp., Meridan, 
Conn. 


George W. Dahl Co., Inc., Bristol, 
R.I. 

G. W. Dahl, P. Shore. 

Air rate indicator, pressure shut-off valve, air 
rate manifold and by-pass valves for gas-filled 
communications cables. 
D-A-T-A, Continental 
Service Inc., Dayton, Ohio. 
The Data-Master Corp., Glen Cove, 
N.Y. 

Davis Automatic Controls Ltd., To- 
ronto. 


Daystrom Ltd., Cooksville, Ont. 


Technical 


Eagle Signal Co., Moline, Ill. 


Ekco Electronics Ltd., Southend-on- 


Sea, Essex, England. 
Electro-Logic Corp., Vanice, Calif. 


Electronics and Communications, 
(Age Publications Ltd.), Toronto. 

T. W. Lazenby, R. C. Poulter, H. E. 
(Bud) Dallyn, D. Reynolds, R. Wood. 


Electronics and Communications magazine— 
Canada’s pioneer Journal in the field of elec- 
tronics and communications engineering. 


The Electronics Corp. of America 


(Canada) Ltd., Toronto. 


Emcor Ingersoll Products Div. of 
Borg-Warner, Corp., Elgin, Ill. 

J. M. Votava, C. W. Peterson. 

Steel modular enclosure cabinets for electronic 
communications and instrumentation industry 
Lift lid work writing topt; “Slide-slim” chassis 
slidest; light fixturet; Wire mould plug-in 
stripst; Aluminum panelst. 

Feltham, 


Epsylon Industries Ltd., 


Middlesex, England. 


Esna, Canada Ltd., Toronto. 

Frank Complin, Peter Tyler, Brink 
Weaver, Al. Taylor. 
Buchanan Electrical Products 
Timing Div. of Esna. 
Components, equipment or services to be 
exhibited include Agastat time delay relays 
(conventional and solid state); Buchanan ter- 
minal blocks (sectional and one-piece), crimp 
connectors (pre-insulated and others). 


F & M Scientific Corp., New Castle, 
Delaware. 


Corp.; Agastat 
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Fischer & Porter (Canada) Ltd., To- 
ronto. 
D. A. McCammon’, 


J. R. Kent, R. Harris. 


Fischer & Porter (Canada) Ltd.; Kimble Glass 
Co.; Uniflow Valve Co. 

Exhibit will include magnetic flow meter, vari- 
able area metert, variable head meter, plastic 
case temperature and pressure transmitter and 
controller, miniature and large case pneumatic 
receiver recorder controller, 3400 series chiorin- 
ator?, Kimble glass pipe and fittings, turbine- 
type flowmeter 


H. C. Allan, 


Fisher Governor Co., Marshalltown, 
lowa. 


The Foxboro Co. Ltd., Montreal. 

R. W. Maskell, W. F. Wright, C. 
McEwen, D. L. Brown, D. W. Stub- 
ley, F. F. Shonkwiler, A. Grant, C. N. 
McPherson, R. Hosmer, R. R. Rice, 
D. C. Barta. 


Analog computing 

pneumatic computer, 
tor, square root converter, 

plier-divider, 6-in. dial type 
tronic Consotrol instruments: 
cell transmitter, type 631 indicating pressure 
transmitter, type 611 F/B pressure transmitter, 
type EMF current converter, and a console. A 
new instrument is type 19A pneumatic current 
transmitter? . 


M/46D 
integra- 


instruments: an 
M/64 indicating 
type 66D multi- 
indicators. Elec- 
type 613 d/p 


The Gems Co., 
Conn. 


Inc., Farmington, 


General Electric 


N.Y. 
R. P. Carroll, H. S. Day*, F. E. 
Graf*, A. H. Kaufman, C. A. Mons. 


Industrial mass flowmeter; analog and digital 
telemetering equipmentt; round-chart and strip- 
chart recorders; animated backwall panels 
which photographically display GE instrument- 
ation for industrial power generation, fluid 
blending and accounting, thermal processes, 
feed-speed process lines, leak-sensing and 
vacuum controls. 


Co., Schenectady, 


Gow-Mac 
NJ. 


W.&L.E. Gurley, Troy, N.Y. 


Instrument Co., Madison, 


Hagan Chemical & Controls Inc., 


Pittsburgh. 
(Canada) To- 


Hagan Corp. Ltd., 


ronto. 


Helicoid Gage Div., American Chain 
& Cable Co., Inc., Bridgeport, Conn. 


Honeywell Controls Ltd., Toronto. 
W. H. Evans, N. K. Smith, G. H. 
Sedgley, J. H. Fox, G. H. Macdonald, 
H. M. Marks and others. 


ElectroniK 17 strip chart and circular chart 
recorders and controllers; ElectroniK 15 strip 
chart recorder; New indicating and non-indicat- 
ing pneumatic temperature transmitters, Bellows 
indicating flow transmitter; Tel-O-Set recording 
control station; Pressure-to-temperature trans- 
ducer: Millivolts-to-current transducer; Versa- 
Tran controllers; 1108 Visicorder. 


Huron Valve & Fitting Co., Sarnia, 
Ont. 


Imperial-Eastman Corp., Chicago. 
Instronics Ltd., Stittsville, Ont. 


Jerguson Gage & Valve Co., Bur- 
lington, Mass. 


W. A. Kates Co., Deerfield, Il. 
George Kent (Canada) Ltd., Toronto. 
Kirk Equipment Ltd., Montreal. 





Leslie Co., Lyndhurst, N.J. 


Laurentian Valve & Fitting Co., Mont- 
real. 


Magnetic Instruments Inc., Thorn- 


wood, N.Y. 


Manning, Maxwell & Moore of Can- 
ada Ltd., Galt, Ont. 


Marsh Instrument Co., Skokie, III. 
Maurice Minton*. 

Featured in the display will be gauges, thermo- 
meters and valves. 


Mason-Neilan, Div. of Worthington 
Canada Ltd., Toronto. 


Measurement Engineering Ltd., Arn- 
prior, Ont. 

D. A. Bamford, R. Staye, P. Steen, 
C. E. Ohlheiser, J. Schutz. 


Mezsurement Engineering Ltd.; Fielden Elec- 
tronics Ltd.; Elliott Bros. (London) Ltd.; Gor- 
ing Kerr Ltd.; Hygrodynamics Inc.; Power- 
tronics Inc.; Princo Inc.; Boekels & Co.; Erie 
Pacific Inc.; Instrument Development Lab. Inc. 
On display will be level indicators and con- 
trols; temperature indicators and controls; cir- 
cular chart recorders; humidity indicators and 
controls; electric weighing equipment; tramp 
metal detectors; ultrasonic cleaners; high-speed 
counters; color analyzers; density controls; slip 
monitors+ for grain elevator belt control; Hycon 
testers+ for analysis of gas content in molten 
aluminum. 


The Mercoid Corp., Chicago. 
Meriam Instrument Co., Cleveland. 


Milton Roy Co., Philadelphia. 

Robert T. Sheen*, John A Mitchell*, 
James F. Baird*, Dr. Earl J. Ser- 
fass*. 
Equipment 
graphic minipump; 
purifier; C-15 hydrogen purifier; 
automatic colorimetric analyzer; 
vacuum-pressure pump in one unit; 
low flow metering pump with accuracy 
+1% and ability to adjust capacity 
operation. 


Mine Safety Appliances Co. of Can- 
ada Ltd., Toronto. 


displayed will include a chromato- 
chromatographic hydrogen 
Chemalyzer 
Versa-Vac 
Milroyal? 
with 
during 


Moore Instrument Co. Ltd., Toronto. 
Moore Products Co., Philadelphia. 


Negretti & Zambra (Canada) Ltd., 


Toronto. 


Niagara Valve & Fitting Co., Hamil- 
ton. 


OPW—Jordan Corp., Cincinnati. 


Offner Electronics Inc., Schiller Park, 
Til. 


Ontor Ltd., Toronto. 


Orenda Industrial Ltd., Toronto. 
W. E. Rowan and others. 


- 
- 
~ 
- 
+ 





Canadian Controls & Instrumentation 


will be at Booth 135 


Precision, instrument, pitot, pitot-static probes; 
precision push-button potentiometer; engineer- 
ing services specializiing in systems design, re- 
pair and calibration of instrumentation; also 
metallurgical and chemical engineering. 


Palmer Thermometers, Inc., Cincin- 
nati. 


Petrometer Corp., Long Island City, 
N.Y. 


Panellit, a Div. of ISI, Inc., Skokie, 


Ill. 

G. P. Mitchell*, A. L. Wombacher*, 
R. W. Choronzy*. 
Panalarm DS-6 digital i 
Panalarm VS_ visual sequence annunciator; 
Panalarm recording annunciator; Panalarm 
model 31337 solid state, sequence LAC annun- 
ciator having full voltage of 125 vdc; annun- 
ciator window bezel?, tilted to offer better 
visibility with slide-out nameplates. 


Peackock Bros. Ltd., LaSalle, Que. 


sequential annunciator; 


Process Instrument Systems, Toronto. 


R-O-R Associates Ltd., Don Mills, 
Ont. 
J. S. Root. E. J. Wootten, R. Wood, 


W. Mainguy, W. McLellan, W. Has- 


tings. 
Baldwin-Lime-Hamilton Corp.; Sanborn Co.; 
F. L. Mosley Co.; Berkley Div., Beckman In- 
struments, Inc.; Bruel & Kjaer; Hughes Air- 
craft Co. ° 

Exhibit will include load cells; pressure cells; 
weighing systems; graphic recorders of a 
types (10 in. and 6 in. strip chart units, high- 
speed direct writers and optical recorders); 
Hughes infinite persistence oscilloscope?; opti- 
cal line follower to obtain voltage outputs 
from recorded charts; digital reversing elec- 
tronic countert; precision sound level meter’. 


Radiation Electronics Co., Chicago. 


Radionics Ltd., Montreal. 
George G. Beyrouty, Edward S. 
Zieba, W. Bouldin (Westronics), R. 


J. Levine (Magnetic Instr. Co.). 

Westronics Inc.; Magnetic Insiruments Co. 
Inc.; Analab Instrument Corp. 
DC amplifier; capacitance level gauges for 
continuous indication; differential capacitance 
level switchest; thermocouple amplifiers; Ana- 
lab dual trace oscilloscopes with plug-in units; 
Westronics miniature multipoint recorder?, 
microvolt input module+, null balance po- 
tentiometers and other strip chart recorders 


Research Controls, Inc., Tulsa, Okla- 
homa. 
Roy Horton*, 


Miniature air motor operated § diaphragm 
valves, primarily designed for the purpose of 
automatically controiling low flows on the or- 
der of cc’s per minute, full floating propor- 
tional control from pneumatic or electrical out- 
put signal controllers. Electro pneumatic re- 
ceiving positioning relay for receiving 0 to 5 
ma current signals, transducing for operation 
proportionately and modulating flows through 
tubing or pipe line 


G. A. Rice 


Rotron Controls Corp., Woodstock, 


N.Y. 


Schutte & Koerting Co., Cornwells 
Heighis, Pa. 


Serfass Corp., St. Petersburgh, Fla. 
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Sioc Ltd., Toronto. 
Keith S. Boorman*, Jim. 
ald, John Genge. 


On display will be Scam annunciator 
and components, including a new 
annunciator. 


Smyth Electronic Components Ltd., 


MacDon- 


systems 
recording 


“ Montreal. 


Sperry Gyroscope (Ottawa) Ltd., Ot- 
tawa. 

Stone Instrument Co., 
Houston, Texas. 


& Supply 


The Superior Electric Co., Bristol, 


Conn. 


Taylor Instrument Companies, Roch- 
ester, N.Y. 

Taylor Instrument Co. of Canada, 
Toronto. 


Technical Oil Tool Corp., Los An- 
geles. 


Tektronix Inc., Willowdale, Ont. 

Dale Brous, Bill Kladke, Marvin 
Crouch, Gordon Dickson, Udo Lin- 
denmeyer, Ray Lisiecki, Dick Zahn. 
Oscilloscopes and accessories featuring an an- 
gular transducer and strain gauge bridge. 
Operational amplifier O plug-in+, and oscil- 
loscope camera C-12+ are new items being 
introduced to the market. 

Ltd., 


Thermo’ Electric (Canada) 


Brampton, Ont. 

G. S. Martin*, J. Kavanagh*, R. F. 
Birchall*. 

Temperature measuring, recording, indicating, 
monitoring and control equipment with associ- 
ated accessories such as thermocouples, ther- 
mocouple wire, connectors, panels, thermo- 
wells, resistance bulbs, selector switches and 
other parts. New equipment being introduced 
are a ten-point multi-point controller+ for tem- 
perature, and a temperature monitoring sys- 
tem 


Thermovolt Instruments Ltd., Toron- 
to. 
Transistor Plainsview, 
L.I., N.Y. 


Specialties, 


U.S. Gauge Div., American Machine 
& Metals, Sellersville, Pa. 


United Electronic Controls (Canada) 
Ltd., Dorval, P.Q. 

Lorne J. Inglis*, Leo Ricci, George 
W. Clapp*, Roy Chamberlin. 

On exhibit will be a comprehensive range of 
electric temperature, pressure and vacuum con- 
trols. These include skeleton, enclosed, multi- 
switch, indicating, recording and _ explosion- 
proof controls, thermostats, etc. Being intro- 
duced are a temperature recorder-controller 
and a ‘high temperature indicating tempera- 
ture control. 


Vapor Recovery Systems, Compton, 


Calif. 
Wallace & 
NJ. 


West Instrument Corp., Chicago. 


Teirnan Inc., Belleville, 


Fort Worth. Texas. 
Div., 


Westronics Inc., 


S. S. White Industrial 
York. 


Wollensak Optical Co., Rochester. 


York Valve & Fitting Ltd., Concord, 
Ont. 


New 


1961 





See these at the ISA show 





Latest developments will be on display 


Pulse-to-step data 
converter 101 

A new pulse-to-step converter called 
Slo-Syn Translator Type ST-150 is now 
available for use in programmed posi- 
tioning, remote positioning, indexing 
and indicating applications. The device 
is designed to convert low level signal 
pulses or square waves into the correct 
switching sequence needed to drive a 
Slo-Syn Synchronous Motor at 200 dis- 
crete steps per revolution. Speeds up to 
225 or 400 steps per second are possible 
depending on the motor used. Com- 
mands originate from information stored 
on magnetic or punched tape or from 
some other type of pulse generator. For 
each element of stimulus, the motor out- 
put shaft advances to a new angular 
position. Power input to the Slo-Syn 
Translator is 120 vac, 0.5 amperes; sig- 
nal input impedance is 1,000 ohms with 
a minimum voltage change of 1.5 volts. 
The input may be triggered by either 
pulse or square wave or by an external 
switch. 


The American Superior Electric Co. 
Ltd., Toronto. 


Mercury-wetted contact 
relay 102 
Series V51 (mercury-wetted contact) 
relays have been designed for high- 
speed operation in computers, data pro- 
cessing and control equipment. A_her- 
metically sealed glass capsule encloses 
the contact assembly and a small pool 
of mercury in a pressurized atmosphere. 
Life expectancy is over | billion opera- 
tions without change, maintenance or 
adjustment. Operating speed is up to 100 
operations per second maximum. Oper- 
ate time is approximately 3 milliseconds 
with coil input of 2 watts; operate 
sensitivity is 250 milliwatts minimum. 
Coils for the Series V51 relay may be 
single or concentric double wound. 
They must operate at 190 ampere-turns; 
non-operate at 124 ampere-turns; hold 
at 147 ampere-turns; release at 84 
ampere-turns. 
Automatic 
Ltd., Toronto. 


Electric Sales (Canada) 
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Laboratory viscosity 
instrument 


Bendix Lab-Vis has been designed to 
make laboratory viscosity measure- 
ments. It has eight ranges 0-10/50/100 
500/ 1,000/5,000/ 10,000/ 50,000 centi- 
poises. Sensing element operation is up to 
650 deg. F. and 1,000 psi. A continuous 
record is provided on a strip chart re- 
corder with 11 in. viscosity scale. Chart 
speeds of 1, 20, 30 and 40 inches per 
hour are provided. Accuracy is better 
than + 1% full scale for Newtonian 
liquids with reproducibility better than 

1%. 

Computing 
Ottawa. 


Devices of Canada Ltd., 


Particle content 
counter 104 
The Coulter Counter determines the 
number and size of particles suspended 
in an electrically conductive liquid. The 
suspension flows through a small aper- 
ture having an immersed electrode on 
either side, with particle concentration 
such that the particles traverse the aper- 
ture substantially one at a time. Each 
particle passage displaces electrolyte 
within the aperture, momentarily chang- 
ing the resistance between the electrodes 
and producing a voltage pulse of mag- 
nitude proportional to particle volume. 
The resultant series of pulses is elec- 
tronically amplified, scaled and counted 
Coulter Industrial Sales Co., Chicago. 


Transistorized pulse 
totalizer 105 
Transistorized pulse 


totalizer model 


re 
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843, with six-digit (to 999,999) nixie 
readout and four-digit preset accumula- 
tor is designed for flow totalizing ap- 
plications using turbine flowmeters in 
pipelines, refineries or petro-chemical 
processes. It performs two separate func- 
tions: totalizing volume using a preset 
accumulator and totalizing input pulses 
Cox Instruments Div., Detroit 


Chassis slides 106 

“Slim-Slide” has been designed to fit 
1% in. panels (and up) and may be 
flush mounted against enclosure skin of 
air flow panel. The slides are available 
in shelf type, front rail type, stop-lock 
or roto lock types in eleven stock 
lengths from 10 to 30 in 

Emcor Ingersoll Products, Chicago 
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transmit- 
trans 


Rotameter 

Magnarator indicating and 
ting rotameter is a pneumatic 
mitter magnetically coupled to, and in- 
tegrally mounted with, a variable-area 
meter. It combines the functions of flow 
measurement, indication and transmis- 
sion in a single composite unit. The 
transmitting element can be used with 
any metering tube and float combination 
from % to 2 in. connections, covering 
maximum flows equivalent to | to 100 
gpm water and 4 to 400 scfm air 

Fischer & Porter (Canada) Ltd., To- 
ronto 
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series 


Chliorinator 

Controlomatic chlorinator, 
3400, is adaptable to manual, program 
or automatic control. Feed rate may be 
controlled by vacuum, pneumatic or 
signals from any type flow- 
meter or chlorine residual analyzer 
Vacuum operation of the chlorinator 
and positive-acting chlorine gas shut-off 
valve ensure safety of operating person- 
nel and plant equipment. Flowmeter 
standard maximum capacities are 3, 10, 
20, 40, 50, 75, 100, 200, 250, 300, 400, 
500, 700, 1,000, 1,500 and 2,000 pounds 
per 24 hours. Flowmeter rangeability is 
20:1 per flowmeter 

Fischer & Porter (Canada) 
ronto 


electrical 


Lid., To 
(Continued on page 68) 


To obtain additional informa- 
tion about these products, use 
the Reader Service cards on 


page 75. 
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Patent news—continued 


Adjustable helical 
inductance 


Case No. 1314 
Inventor: Arthur C. Hudson 





This invention originated in the laboratories of the Division 
of Radio and Electrical Engineering, National Research 
Council, Ottawa, and relates to an adjustable helically 
wound coil such as may be. used in the high frequency 
circuits of electronic apparatus. It is patented in Canada, 
U.S.A. and Australia. 


There are two usual methods of adjusting a physically 
large industance such as the tank circuit of a radio 
transmitter or of an induction heating oscillator. One 
method is to employ an adjustable tap for one connection 
to the coil; or alternatively, an adjustable connection 
may be used to short-circuit some of the turns at one 
end of the coil. Both of these methods have disadvantages 
associated with currents flowing in the unused portion 
of the coil. These disadvantages include extra losses and 
spurious resonances due to the stray capacitance of 
the unused portion of the coil. 

In the new design illustrated in the drawing, the 
disadvantages of the prior art are overcome by having 
the coil divided into two sections of conductor having 
the same winding pitch and diameter and arranged on 
a common axis. The unused portion of the coil causes 
no electrical difficulties because it screws into the fixed 
portion. The electrical capacitance between the inner 
and outer conductors and also the tendency of currents 
at radio frequencies to flow near the surface of con- 
ductors ensure that current on the unused section of the 
coil will have no effect. 

The best type of sliding contacts will depend on the 
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clude spring fingers, rollers, set screws, or even soldering 
in cases where frequent adjustment is not required. The 
capacitance between the inner and outer conductors is 
in parallel with the contact resistance and thus reduces 
the current at the contact. 

The best mechanical method of driving the adjustable 
section of the coil will also depend on the details of 
the application. One method is to make the axial section 
of the adjustable part of the coil sufficiently rigid to serve 


details of the particular application. Possible methods in- 


as a driving shaft. 


END 





People—continued 





William H. Jenkins has been ap- 
pointed sales technical manager of 
Burroughs Business Machines Ltd. 

In his new position, Mr. Jenkins 
will be responsible for supervising 
and training the company’s sales 
technical representatives in Toronto, 
Montreal, Ottawa and Calgary. Mr. 
Jenkins, a graduate of Queen’s Uni- 
versity, joined Burroughs in 1957 as 
a sales technical representative. In 
September 1960 he was made super- 
visor of technical services, the posi- 
tion he held at the time of his promo- 
tion. Prior to joining Burroughs, Mr. 
Jenkins was employed by Avro Air- 
craft Ltd. and Computing Devices of 
Canada Ltd. 


L. A. Bown has been appointed Ot- 
tawa resident manager of the Govern- 
ment and Industrial Division, Philco 
Corp. of Canada Ltd. 
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Mr. Bown served 22 years with the 
Royal Canadian Navy, retiring with the 
rank of commander. His last appoint- 
ment was as electrical officer, RCN 
Air Station, Shearwater, N.S. 


Ryan Bown 

L. Patrick Ryan, P.Eng., has been ap- 
pointed to the permanent staff of the 
Association of Professional Engineers 
of Ontario. 

Mr. Ryan’s duties will include the 
formation of a system of association 
chapters throughout the province as a 
means of improving communications 
among APEO members. 


CANADIAN 


Canadian National Telecommunica- 
tions has appointed Donald E. Ash- 
down as personnel supervisor in the 
engineering department. 


Born in Lima, Peru, of Canadian 
parents, Mr. Ashdown came to Canada 
in 1944. He received his BA degree 
from Queen’s University and has taken 
post-graduate work in industrial rela- 
tions. Prior to his CNT appointment, 
Mr. Ashdown was with the personnel 
department of Honeywell Controls 
Ltd., Toronto. 


Robert A. Emerson has been elected 
a director of the Consolidated Mining 
and Smelting Co. of Canada Ltd. 

Mr. Emerson is a vice-president and 
member of the executive committee of 
the board of directors of the Cana- 
dian Pacific Railway Co. He is a mem- 
ber of the Engineering Institute of 
Canada, Corporation of Professional 
Engineers, Quebec and the American 
Railway Engineering Association. 
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Reports—continued 





New representative in Edmonton 

A new company, T. B. A. Sci- 
entific Supplies, has been established 
with offices at 9107-120th St., Ed- 
monton. Firms represented include 
Electrograph, also of Edmonton (cus- 
tom decade counters and_scalers); 
Kyowa Electronic Instrument Co. 
Ltd., Tokyo, Japan (strain gauges, 
load cells and associated instrumenta- 
tion); Shimadzu Science Supply, also 
of Japan (electron microscopes, spec- 
trometers, etc.). 


Sperry Gyroscope gets 
$625,000 contract 

A contract totalling more than 
$625,000 to carry out tuning and 
testing of electronic equipment has 
been awarded to Sperry Gyroscope 
Co. of Canada Ltd., Montreal. The 
equipment is on the six new de- 
stroyer escorts of the 261 Mackenzie 
class now being built in Canada for 
the RCN and includes sonar, weapon 
control, communications and radar 
systems, some of which was manu- 


factured by Sperry. 


Garrett Mfg. te produce field test 
equipment 

A $500,000 contract to develop 
and manufacture field test equipment 
for their CF-104 central air data 
computing systems has been received 
by Garrett Mfg. Ltd., Toronto. The 
test units will be portable for flight 
line use, and will combine labora- 
tory accuracy with rugged all- 
weather capability. 

Production work has already be- 
gun on the air data systems (see 
CEE, March 1961, p. 9). These units 
sense atmospheric environment rela- 
tive to the aircraft in flight and con- 
vert various factors into vital flight 
intelligence data. 


DDP orders U.K. test equipment 
Marconi Instruments Ltd. of St. 
Albans, England, through its agents 
in Canada—Canadian Marconi Co., 
Montreal — has received contracts 
from the Department of Defence 
Production for approximately $160,- 
000 worth of signal generators. De- 
liveries of the instruments, which will 
be used by the RCAF in the main- 
tenance of communications equip- 


ada Ltd. marks the end of the first 
phase of a continuous building pro- 
gram carried out by the sister com- 
panies over the past ten years. Dur- 
ing this period the total floor area 
has grown from approximately 5,000 
sq ft to 40,000. 

The newly - commissioned offices 
serve as headquarters for the two 
Canadian companies and for their 
wholly-owned American subsidiaries, 
The London Company and Welwyn 
International Inc. The additional fac- 
tory space will consolidate and ex- 
pand both manufacturing and serv- 
ice facilities. The latter will include a 
new $100,000 environmental labora- 


> - 


tory for testing the products of both 
companies to the latest military 
specifications. 


BBG announces schedule for 1961 
hearings 

The Board of Broadcast Gover- 
nors has announced that it will hold 
public hearings in Ottawa commenc- 
ing on the following dates in 1961: 
April 11, June 20, August 22, Octo- 
ber 17, and November 28. The ap- 
plications to be heard will be listed 
in the Canada Gazette and details of 
time, place, etc. will be sent to in- 
terested parties in advance of each 
hearing. 





BEATTIE 
SLIP 
HINGE 


ENABLES 
OF F-SCOPE 
PHOTOGRAPHY! 


testing procedures. 


split clamp ring. 
@ no external support necessary. 


detach the camera and record control settings . . . 


@ accessories 
for sheet 
closure plate. 


ALEX L. CLARK LTD. 


EXCLUSIVE 


COLEMAN 


That's right, with this versatile direct view Beattie Coleman Oscillotron, you can 


takes the guess work out of 


Look for these Beattie Coleman oscilloscope recording camera features: 
@ camera mount easily attaches to scope bezel by means of the new light-sealed 


@ uses Polaroid Land Camera back with 1:0.9 adapter and 1:0.74 multi exposure 
adapter, with provision for up to ten exposures on a single frame. 
@ rugged construction and high quality design. 


actuator, adapters 
scope ond 


shutter 
adapter for 3” 


include electric 
and roll film, 


3751 BLOOR ST. W., TORONTO BE. 1-3303 
Mail handy coupon for more information, or call your ALC represente- 
tive today. He's as neor as your phone ond he'll be glad to help you 


ment, have already commenced. 


Bach-Simpson and Welwyn Canada 
add to plant and offices 

The addition of a modern two- 
storey office and a three-storey fac- 
tory expansion at the rear of the 
present London, Ont. facilities of 
Bach-Simpson Ltd. and Welwyn Can- 


Please rush detailed product literature on Beattie Coleman 
direct view oscillotron. 


A complete line 
of motion picture 
and television 


equipment 


Name 
Company 
Address . 
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Controls and instrumentation 





EIC meeting will have session 
on automatic control 


Two sessions on automatic control 
will be included in the technical pro- 
gram for the 75th annual meeting of 
the Engineering Institute of Canada, 
Vancouver, May 31, June 1-2. They 
have been organized in co-operation 
with the National Research Council, 
Associate Committee on Automatic 
Control. 


RESERVE 


SPACE 


EARLY! 


Both sessions are scheduled for 
Thursday, June |. Papers to be given 
are: 

The optimization of the perform- 
ance of an ore bridge, an analog 
computer study, by J. A, Field. 

The determination of linear multi- 
variable models for complex pro- 
cesses, by R. J. Kavanagh. 

~~ 


plan your Exhibit at the 





CANADIAN 
ELECTRONICS 


CONFERENCE 


NOW. . . and be sure you get the space you need 


THE TIME 
THE PLACE 


OCTOBER 2,3 & 4, 1961 


Automotive Building, 


Exhibition Park, Toronto 


THE SHOW Canada’s largest scientific event—drawing over 9,000 


scientists, engineers and business men from industry and the armed 


services. They'll be there to study the Industry’s latest products and 


techniques. 


As an exhibitor you will have an unusual opportunity during the’ 


three days of the Conference to meet large numbers of important in- 


dustry buyers and show them your products personally. 


Get maximum benefit from your exhibit by 


Reserve the space you need 
and floor plan. 


planning early. 


now. Write for our illustrated brochure 


IRE CANADIAN ELECTRONICS CONFERENCE 


1819 Yonge Street, Toronto, Canada 


Telephones: HUdson 8-7768 and HUdson 1-3331 





SPONSORED BY THE CANADIAN SECTIONS OF THE INSTITUTE OF RADIO ENGINEERS 
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Economic performance criteria for 
optimizing control systems, by J. H. 
Milsum. 

A continuously acting adaptive 
analog computer for determining the 
impulse response of control systems 
with Gaussian signals, by E. V. Bohn. 

The control system of an automatic 
stereo mapping machine, by J. M. 
Ham and G. L. Hobrough. 

Process loop optimization through 
valve characterization techniques, by 
G. L. d’Ombrain and S. M. Lyle. 

The optimal gain of manually con- 
trolled machines, by C. B. Gibbs. 

Reliable networks from unreliable 
components, by Miss O. Boshko, G. S. 
Glinski and J. Therrien. 

Two other sessions that will be of 
interest to electronics engineers are 
Electrical I, Wednesday, May 31, and 
Electrical II, Friday, June 2. 

Papers for these sessions are: 

Electronic aids in Canadian map- 
ping, by J. T. Henderson. 

The Defence Research Board Top- 
side Sounder satellite, by R. C. Lan- 
gille. 

Design considerations for 
radio telescopes, by J. L. Locke. 

New uses for ceramic materials in 
microwave tubes, by G. B, Walker. 

Rearward communications for 
BMEWS, by L. J. Hammerschmidt. 

Some problems encountered in un- 
derwater sound propagation, by H. H. 
A. Davidson. 


large 


Canadian Nuclear 
Association meeting 

From 250 to 300 businessmen, 
scientists, mining executives, educators 
and government officials from Can- 
ada, United States, Britain and Europe 
are expected to attend the first annual 
meeting and conference of the Cana- 
dian Nuclear Association which will 
be held in the Lord Simcoe Hotel, 
Toronto, May 16 and {7. The con- 
ference is to study and discuss the 
problems and future plans of the 
billion-dollar nuclear industry in Can- 
ada. Theme of the conference is 
“Forward with the Atom.” 


Hagan Corp. wins 
contract for controls 

Hagan Corporation Limited has 
been awarded a contract by the 
Hydro Electric Power Commission of 
Ontario to furnish its PowrMag mag- 
netic controls for units three and four 
at the Lakeview generating station. 

Included in the contract are com- 
bustion, feedwater and steam tem- 
perature controls. All are PowrMag 
systems with miniature recorders. 

The Lakeview station, being built 
along the shores of Lake Ontario, will 
be one of the world’s largest thermal- 
electric plants with a planned output 
of 1,800 megawatts. 
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IRE News 


IRE Sections in Canada elect 
new executive for next season 


With the end of another season 
approaching, many IRE _ Sections 
across Canada have held their annual 
elections, or will do so within the next 
few weeks. 

Kitchener-Waterloo Section has 
elected the following officers: B. S. 
McConachie, Raytheon Canada Ltd. 
as chairman; Dr. B. R. Myers, Uni- 
versity of Waterloo, as vice chairman; 
W. J. Gray, Raytheon Canada Ltd., as 
secretary-treasurer. 

In Toronto G. T. Quigley, Philips 
Electronics Industries Ltd. has been 
elected chairman; W. H. Anderson, 
Ryerson Institute of Technology has 
been elected vice chairman; F. A. 
Ford, Canadian Genera! Electric Co. 
Ltd., has been elected secretary-treas- 
urer. 

Ottawa Section will hold elections 
May 19, and the slate submitted by 
the nominating committee is: W. R. 
Conway, chairman; A. R. Molozzi, 
vice chairman; S. G. Jones, secretary- 
treasurer. ; 

The May 19 meeting will be the 
last of the season for the Ottawa 
Section. Members from the Syracuse 
IRE Section will visit establishments 
in the Ottawa area during the day, 
then join with the Ottawa members 
for their Annual Meeting and Ladies 
Night. Dr. Hugh LeCaine, National 
Research Council, will present a talk 
and demonstration “The tape recorder 
as a tool in the electronic studio.” 

News about elections in other Sec- 
tions will be published as soon as 
information can be obtained. 


Conference advisory 
committee 

Last month we introduced two 
members of the IRE Canadian Elec- 
tronics Conference advisory commit- 
tee. Here are some more members. 


Annis 


Air Vice-Marshall C. L. Annis, 
O.B.E., C.D., is Air Officer Com- 
manding, Air Materiel Command, De- 
partment of National Defence. 
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David Boyd is President of the 


Canadian Aeronautical Institute. 


Ottawa forms PGMIL 
Chapter 


During February, the IRE Execu- 
tive Committee approved an applica- 
tion by the Ottawa Section members 


—— 


to form a local Chapter of the Pro- 
fessional Group on Military Elec- 
tronics. 

A charter meeting was held at the 
National Research Council auditorium 
April 27 at which Dr. G. Miller, NRC, 
was named chairman of the Chapter. 

National Chairman of PGMIL, Ed- 
ward G. Witting, attended the charter 
meeting in Ottawa. Mr. Witting is 
Deputy Director, R&D, Department 
of the Army, Washington. 

A number of visitors from the 
Rome, New York, PGMIL Chapter 
also attended the Ottawa meeting, and 
stayed over for a tour of the city the 
following day. 





All New Hughes 10 mc MEMO-SCOPE™ Oscilloscope 


2 PRECISION 
INSTRUMENTS IN 1 








CONVENTIONAL MODE 


DC to 10 mc Band Pass 

@ Sweep Range: 0.1 secs/division; 
Multiplier for sweeps long as 10 
secs/division; 5 X Magnifier for 
speeds to .02 secs/division 


Rise Time: 35 nanoseconds 
Built-in Delay Line (0.25 secs) 
Numerous Trigger Selections 
Electron Beam Position Indicators 


Plug-in Preamplifiers 


HUGHES INTERNATIONAL 


A DIVISION OF HUGHES AIRCRAFT COMPANY. US A 


For Complete 
Information 
Write or Call 


STORAGE MODE 


(All features of Conventional Mode, 
PLUS) 

1,000,000” /sec Writing Speed 

@ Unlimited Storage Time 

@ Fast Erase (Less than 150 
millisecs) 

@ X-Y Plotting 

@ Single Shot Trigger 

@ Photograph or Trace Directly Off 
Scope Face 


This unique, high frequency instrument 
combines benefits of a precision labora- 
tory oscilloscope and a Hughes storage 
oscilloscope. 


R-0-R ASSOCIATES LIMITED 


1470 DON MILLS RD., DON MILLS, ONT. 
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Defence contracts 





Unclassified electronics contracts for 
$10,000 or more have been awarded to 
the following Canadian firms by the De- 
partment of Defence Production. A fig- 
ure in parentheses indicates the number 
of contracts, the amount being the total 
value. 


DESIGNS AND MANUFACTURES A DIVERSIFIED LINE 


March 1-15, 1961 
OF SONAR AND ASW SYSTEMS FOR THE > Canadian General Electric Co. Ltd., 


SHIPS OF THE ROYAL CANADIAN NAVY Toronto, components, $32,808; technical 
publications, $74,956; technical repre- 
sentatives, $95,990. 
>» Canadian Westinghouse Co. Ltd., Ot- 
tawa, tubes, $19,244. 
> Cannon Electric Canada Ltd., Toronto, 
connectors, $11,856. 
> E.M.I.-Cossor Electronics Ltd., Dart- 
mouth, N.S., sonobuoys, $463,881. 
> Electromechanical Products, Agincourt, 
Ont., amplifiers, $10,890. 
>» Electronic Materials International Ltd. 
Ottawa, amplifiers, $34,810. 
> Garrett Mfg. Ltd., Rexdale, Ont., 
equipment, $554,071 
> Instronics Ltd., Stittsville, Ont., radar 
test sets, $42,217: radio reception equip- 
ment, $243,282 (2) 
> McBee Co. Ltd., Toronto, digital com- 
puter, $18,000. 


E77 ; ! > Northern Radio Mfg. Co. Ltd., Ottawa, 
: multiplex telegraph terminal, $12,722 
(CANADA) Ltd. Cornwall, Ontario > Presentey Engineering Products Ltd., 


Ottawa, engineering services, $10,000. 
= > Pye Canada Ltd., Toronto, radio trans- 
EXCITING THINGS mitters, $16,533. 

ARE HAPPENING UNDERWATER... > Valeriote Electronics (Guelph) Ltd., 
Guelph, Ont., modification kits for radio 

’ ; ° = ’ " re itter 7977 
. as you'll discover if you join Canada’s foremost underwater- transmitters, $22,201 
electronics group. March 16-31, 1961 


To those aware of: the need for specializati ; ‘ » Alpha Aracon Radio Co. Lid., Downs- 
specializati —T J : - : 
; P —— who wish to view, Ont., aircraft electrical components, 


concentrate on sonar engineering . . . these career opportunities $17,239. 
are offered: >» Bayly Engineering Ltd., Ottawa, power 
= , meters, $28,575: impedance-angle meters, 
DESIGN AND DEVELOPMENT ENGINEERS. Wil] help consoli- $28,835. z 
date 20 years of progress and advance the state-of-the-art. Must » Canadian Aviation Electronics Ltd., 
possess proven or demonstrable above-average ability in circuitry, Montreal, ee eemeery ~ eng =" 
networks and components. + Canadian Genera E ectric Co. | td., 
: de Toronto, installation of equipment, $13,- 
Equally responsible positions also exist for Production Engineers 507; tubes, $67.067: renovation of anten- 
. . - Installation Engineers . . . Technical Writers. nas and transmission lines, $70,600. 
es ‘ » Canadian Marconi Co., Toronto, tubes, 
ELECTRONIC DESIGNER-DRAFTSMEN. Must be familiar with $53,618. 


schematics, wiring diagrams, MIL/JAN/CSA etc. specifications, >» Canadian Westinghouse Co. Ltd., 


D.O. and factory procedures. Hamilton, technical publications, $44,771. 
> Collins Radio Co. of Canada Ltd., 


Salary ranges, as befits a technology with excellent short Toronto, antenna spares, $14,944; anten- 


oe : . a: . ‘ 29 65 
and long-term prospects, are realistic and attractive na and control system, $22,659. ; 
, > Instronics Ltd., Stittsville, Ont., equip- 


determined chiefly by experience in (1) Underwater Elec- ment, $326,971 (2). 
tronics (2) General Electronics (3) Electrical Engineer- > Marsland Engineering Ltd., Kitchener, 


ing. Credit is given for trade or student apprenticeship, —e See 
‘ 2 ; ec anging re ors, $45,894. 
type of degree or diploma held, relevant industrial or » Needco Cooling Semiconductors Ltd., 
postgraduate work, control of projects, publication of Montreal, development contract, $23,467. 
papers, etc. >» Northern Electric Co. Ltd., Ottawa, 
; ‘ components, $11,375. 
Send comprehensive personal resume in confidence to: >» Premier Metal Housings Ltd., Mont- 
Chief Engineer ae for electronic equipment, 
EDO (CANADA) LTD.,P.O. Box 97 >» RCA Victor Co. Ltd., Montreal, tubes, 
Cornwall, Ontario $22.987. 
> R-O-R Associates Ltd., Don Mills, 
Ont., tubes, $99,287. 
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> Raytheon Canada Ltd., Ottawa, tubes, 
$149,417. 

> Sperry Gyroscope Co. of Canada Ltd., 
Montreal, modification kits for compass, 
$10,399; development contract, $16,018; 
components, $21,074. 

>» Sylvania Electric (Canada) Ltd., Mont- 
real, tubes, $72,717. 


CAMESA News 





This bulletin has been prepared for 
CEE by the Approvals and Specifica- 
tions Divisions, Canadian Military 
Electronics Standards Agency, 
Ottawa. 


>» Approval of Canadian part manu- 
facturers. During the month of March 
the products of 5 Canadian part 
manufacturers were qualified under 
MIL specifications by U. S. qualifica- 
tion authorities and these products are 
now listed on U. S. Qualified Prod- 
ucts Lists. Since the reciprocal ap- 
proval program with the U. S. was 
initiated in 1958, the products of 13 
Canadian manufacturers have appear- 
ed on U. S. Qualified Products Lists. 
These listings cover 306 types or 
items, the majority of which are in 
the area of wire and cable. 


> A new specification, MIL-B-5423B, 
covering boots designed to prevent 
the ingress of dust and water into 
switches and rotary actuated parts has 
recently been issued. Associated with 
this specification are nine detail speci- 
fications covering the individual types 
and styles of boots, which are of 
molded silicone-rubber construction. 
Specification MIL-B-5423B  super- 
sedes MIL-B-005423(ASG) and MIL- 
B-19257(SHIPS). 


>» Canadian Specification Sheet CSS-56 
covering collet type.control knobs has 
been adopted by the Canadian Army. 
There are three basic knob styles with 
variations which include skirts, size 
and the choice of % and % inch 
shaft diameters. Specification MIL-K- 
3926 is referenced as a_ subsidiary 
document. 


> Specification MIL-C-26500(USAF) 
has been adopted by the Canadian 
Armed Forces. This specification 
covers the general requirements for 
miniature general purpose connectors 
designed to resist the type of environ- 
ment encountered in missile applica- 
tions. The connectors are essentially 
voidless and are intended for appli- 
cation in ambient temperatures up to 
200°C. Detail requirements for indi- 
vidual styles will be covered by Mili- 
tary Standards (MS Sheets), to be 
issued at a later date. 


Should auld acquaintance be forgot ? 


Except for depressions, floods and famines, 
the sales of one of our real old-timers have 
been booming every year since its intro- 
duction in 1944. The whole thing got 
started when we were requested to build a 
precision DC relay for floating mines that 
would surely work after it and the mine 
had been dropped out of an airplane. We 
tried, and the relay worked — until the 
mine went off. After the smoke cleared, 
and small, long-lived rectifiers and diodes 
came along, an AC version was hatched. 
Seventeen years later, it’s no surprise (to 
us, at least) that 34 standard variations 
have successfully found their way into 
customers’ circuits. 


This acme of perfection, reliability and joy 
to the Management’s heart is the Series 5, 
which is used in either AC or DC circuits 
to provide: release and operate points 
very close together; break delay; constant 
operate voltage despite wide temperature 
variation; dual coils for differential opera- 
tion; or meter protection from DC voltage 


or current overloads. The “5” can operate 
on as little as 1 mw., contacts will switch 
up to 3 amps (depending on sensitivity ), 
and available enclosures range from none 


to hermetically sealed. 


The Series 5 relay is now widely used in 
burglar alarms, coin-operated arcade 
games, temperature monitoring controls 
with Sigma Magnetic Amplifier Relays, 
boiler water salinity controls, battery 
chargers and R/C models, as well as in 
G.I. equipment. The reasons are probably 
(1) its combination of high sensitivity and 
stability in hard-knock applications, (2) 
the “special” characteristics you can get, 
usually at non -special prices, and (3) the 
fact that the relay works the way the 


specs say it does. 


* * * 


This has been No. 113 in an endless series 
of messages designed to focus public 
attention on Sigma’s sincere desire to 


sell relays. 


At the DESIGN ENGINEERING SHOW 
Sigma products on display at Booth 211 


May 22-25 


Cobo Hall, Detroit 


~ r ’ A 
J| y L, i 1 


SIGMA INSTRUMENTS, INC. 
34 Pearl Street, So. Braintree 85, Mass 
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ISA Products—cont. 





Pneumatic current 
transmitter 109 
Type 19A pneumatic current trans- 
mitter is used on very high current ap- 
plications having values in the tens or 
hundreds of thousands of amperes, such 
as experienced in the various metals in- 
dustries, plating industry and chlorine 
manufacturing. Type 19A determines 
the amount of direct current flowing in 
a bus bar conductor and transmits a 
standard linear 3-15 psi pneumatic sig- 
nal to a pneumatic receiver. It provides 
force/balance measurement of magnetic 
measures flux intensity and requires no contact or 


connection to any current - carrying 


wide range of Waveforms member. 


The Foxboro Co., Ltd., Montreal. 


BALLANTINE model 350 Digital telemetering 


system 110 

Designed to meet the needs of modern 

features: utility operation, Digital Telemetering 
System offers utility load dispatchers a 
means of obtaining kilowatt hour read- 
ings showing the actual power which is 


a 


> 


Mar Ae yc 1 


TLE 


9 
Vie 
bs rand 


om ry 
Sere 


TEAL ee 
UXEGIERM 


PRR SIT arr e 


' ¢ 


High accuracy achieved on waveforms in which 
peak voltage may be as much as twice the 
RMS. Not limited to sinusoidal signals. 


Left-to-right DIGITAL READ-OUT. Fast, simple 
nulling operation consists of selection of dec- 
ade range by push-button, and adjustment of 
four knobs for minimum meter indication. 
These operations attenuate the input signal to 
a predetermined value, causing a bridge cir- 
cuit to be balanced by changing the current 
through a barretter. 


Temperature-controlled oven contains the bar- 
retter and and ambient temperature compen- 
sating resistor. Effect of ambient temperature ee ¥ : Sire: a : 
changes is less than 0.005% /° C from 20° C. a sa transferring in or out of the utility sys- 
: : — , ts tem. The digital telemetering signal can 
Proper NIXIE digit is lighted automatically ee ms : be time-multiplexed with an analog 
while bridge is being balanced. No jitter. > Ba telemetering signal at a pre-set time in- 
Rugged, accurate. Doesn’t require the extreme terval, thus | gay, a = 
’ : expense and lower operating costs. In 
care of many laboratory standard instruments. addition, the digital pe seco Mla system 
No meter scales to read. Useful for laboratory, can be used over its own isolated chan- 
production line, and in the field. nel to transmit information on com- 
mand. This system will also operate 
specifications: over any intermediate channel equip- 
ment capable of accommodating stand- 
VOLTAGE RANGE: 0.1 to 1199.9 v ard — “frequency” telemetering 
signals. 
FREQUENCY RANGE: SO cps to 20 ke General Electric Co., Instrument 
ACCURACY: 14% 0.1 to 300 v, 100 cps to 10 ke; Dept., West Lynn, Mass. 
1h% 0.1 v to 1199.9 v, SO cps to 20 ke 
Sound level meter 111 
Bruel & Kjaer precision sound level 
POWER: 60 watts, 115/230 v, SO to 400 cps meter has been built to fulfil the pro- 
posed international IEC standards for 
sound level meters. Equipped with a 
Available in Cabinet or Rack Models condenser. microphone, the instrument 
gives a direct scale reading from 22 to 
Write for brochure giving many more details 134 db to an accuracy of | db and the 
linear frequency characteristic ranges 
from 20 cps to 15 ke. An overall am- 
plification of 110 db gives full deflec- 
tion on the meter for an input voltage 
of 10 uv. Versatility is obtained from 
Boonton, New Jersey the meter in that it can be converted 


HECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR into a frequency analyzer by the con- 

CHEC DC AND OC/AC ) ) 

AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC ; nection of external 1/3 and 1/1 octave 

INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES. ection of externa 3 anc octave 
ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO 1,000 MC filters. A level recorder may be con- 


INPUT IMPEDANCE: 2 megohms in parallel with 15 pF to 45 pF 


WEIGHT: 19 Ibs. for portable or rack model 


— Since 1932 — 


Represented by BAYLY ENGINEERING LTD., First St., Ajax (Toronto, Ont., Canada) 


le 
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nected to its output for a permanent 
record. By substituting the microphone 
cartridge with an adaptor it can be con- 
verted to a voltage and vibration ampli- 
fier, and by connecting an accelerom- 
eter to the input, vibration measurements 
can be made. 

R-O-R_ Associates 
Ont. 


Ltd.. Don Mills, 


Multipoint 
recorder 

Westronics miniature multipoint re- 
corder scans, samples and prints 12 
points on 5-in. chart paper at a rate of 
5 seconds per point. Any one or any 
partial combination of the 12 points can 
be set for “no-print” and by-passed by 
means of 12 external toggle switches. 
The scanning selector stepping switch 
is packaged separately from the _ re- 
corder and can be distantly remote. The 
print wheel and remote selector are 
automatically synchronized. The 
tor switch will “home in” even 
deliberate tampering with the 
wheel. 

Radionics Ltd., Montreal. 


112 


selec- 
after 
print 


Recording 
annunciator 


NEW SCAM RECORDING 
ANNUNC LATOR 


CANADIAN ELECTRONICS ENGINEERING 


Scam recording annunciator provides 
a printed record of plant events. It 
records selected “off-normal” and “re- 
turn to normal” conditions at the com- 
mand of a variety of simple contact de- 
vices such as pressure or temperature 
switches, limit switches, overspeed 
switches, and overload relays. The 
printed record includes the specific con- 
ditions, plus the month, day, hour, min- 
ute and second of occurence. Three 
basic models provide 32, 64 and 1,000 
point maximums. 

Sioc Ltd., Toronto. 


Multipoint 
recorder 114 

This temperature controller provides 
automatic control for up to 10 separate 
processes or operations and can be built 
with either a potentiometer or bridge 
type measuring circuit. The potentiom- 
eter instrument, model 80215, is a 
null-balancing measuring circuit with an 
electronic control system. It can be used 
with any primary sensing element whose 
output changes as a function of the 
measured variable. The bridge type in- 
strument, model 80216, measures elec- 
trical resistance and may be used with 
primary sensing elements whose 
tance is altered by the measured vari- 
able. 

Thermo Electric 
Brampton, Ont. 


resis- 


(Canada) Ltd., 


Temperature recorder 
controller 
This new 


115 
temperature re- 
corder-controllers is just entering the 
production stage after extended field 
testing. Designed with 6 in. charts and 
incorporating many features, several all- 
purpose models will be offered 

United Electric Controls 
Ltd., Dorval, Que 


series of 


(Canada) 


Potentiometer with 
push-buttons 116 
Precision preset push-button potentio- 
meter provides fifty preset millivolt out- 
put signals, giving a wide selection of 
thermocouple temperatures. Innovations 
in circuit design permit this instrument to 
be used in calibration of all types of 
thermocouple readout instruments 
Orenda Engines Ltd., Toronto 
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PATENT 
LICENCE 
OFFERED 


Canadian 
which re- 


The owner of 
Patent No. 503,910 
lates to a method for the prepa- 
ration of an organic electrically 
insulating coating on a metal 
surface particularly adapted for 
use with rotary and stationary 
electrical machinery, is prepared 
to grant licences for the use of 
Canada. The 
industrial 


the invention in 
method has been in 
use for about eight years in sev- 
eral countries by a number of 
European companies of world 
wide reputation. The production 
cost of the insulating coating 
amounts to about Sc a pound. 


Enquiries should be directed 
to Fetherstonhaugh & Co., 70 
Gloucester Street, Ottawa, On- 


tario. 
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MINIATURIZED! 
LIGHTWEIGHT! 


- LINE 


DIGITAL 
READOUT 


Series 120000 


Features: 

> Lightweight - 
weighs 3¥2 ozs. 

> Quick disconnect 
at rear for easy 
lamp replacement. 


PRICE COMPLETE 


$35°° 


Quantity Prices On Request 
WRITE TODAY FOR 
COMPLETE SPECIFICATIONS 


Representatives 
in principal cities 


INDUSTRIAL ELECTRONIC ENGINEERS, Inc. 


5528 VINELAND AVENUE 
NORTH HOLLYWOOD, CALIF. 


Over 1000 firms 
throughout the 
world in just a 

few years prove 
unprecedented 

acceptance of 
IEE digital 
readouts. 


For further information mark No, 38 








ee 
NEW 


COMPONENT 
CATALOGUES 


FROM 


JAMES 
MILLEN 
MFG. CO. 





NOW AVAILABLE — Four new, 
Precision Radio and Electronic 
Components, Catalogues — 


OSCILLOSCOPES 
AND ACCESSORIES 


HARDWARE 


MINIATURE 
INDUCTANCES 


MINIATURE VARIABLE 
CAPACITORS 


MEASUREMENTS 


CORPORATION 


A Complete New Catalogue 
of Laboratory Test Equipment 
Including the New — 


560 FM SIGNAL GENERATOR 


MODEL 139 
I.F. TEST OSCILLATOR 


MODEL 700 
STANDARD FREQUENCY METER 


Your copies are waiting for YOU! 
Write the Canadian Sales Representative. 


H.ROY GRAY LTD 


SALES REPRESENTATIVES 


46 DANFORTH RD., SCARBOROUGH, CANADA 
TEL.: 698-2547 





For further information mark No. 34 
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|New products—cont. 





Temperature compensated 
capacitor 122 
JFD Electronics has introduced a 
variable temperature coefficient capaci- 
| tor, the T-C Trim, to provide compensa- 
tion for variations of circuit values 
caused by temperature changes. Mode! 
VCJ463 is available in fixed capacitance 
values from 2.0 to 12.0 pf and offers an 
operating temperature range from —S5C 
to +200C. Capacitance tolerance is 3% 


| at 25C. The capacitors can be tuned to | 


provide any temperature coefficient be- 

tween —500 ppm/deg. C to +500 ppm/ 

deg. C by adjusting an invar piston. 
John R. Tilton Ltd., Toronto. 


B-H meter 123 

Scientific-Atlanta model 651B meter 
graphically displays the hysteresis loop 
of tape or pigment on an oscilloscope. 
An electronic integrator provides a B-H 
trace which is free from phase shift 
distortion. Measurements on samples as 
small as four strands of %-in. tape fall 
within the direct reading calibrated 
range of the instrument. Display ade- 
quate for qualitative inspection can be 
obtained from a single strand. Direct 
reading calibrated range of sample flux 
is from 3 to 1,000 maxwells with a 
maximum sample chamber diameter of 
¥% in. Model 651B can measure coercive 
force. and remanence or flux at an 
arbitrary point. 

Philips Electronics 
Toronto. 


Industries Ltd., 


Automatic appliance 
test set 124 

This automatic appliance test set has 
been designed for high speed testing of 
electric stove elements, toasters, irons 
and other similar devices which must 
have 100% inspection to meet CSA 
specifications. The test set comprises a 
CSA breakdown tester, a limit bridge 
and an insulation resistance tester in 
one enclosure with automatic sequencing 
| equipment, and go/no-go indicator lamps. 
In operation, a jig makes all necessary 
connections simultaneously to the de- 
vice under test. Other test equipment 
can be integrated into the test set to 
suit particular applications. 

Canadian Research Institute, Toronto. 


Universal counter 
timer 125 
Computer Measurements model 1144A 
10 Mc, universal counter-timer com- 
bines the functions of a counter, time 
interval meter, and frequency/period 
meter. It performs seven basic functions 
as selected by a front panel switch. The 
unit is direct reading and is available 
with either the standard vertical decade 
number panels or inline Nixie readout. 
The instrument’s measurement ranges 
are dc to 10 Mc for frequency; 0.1 
usec to 10’ sec for time interval; 0.1 
usec for period. 
Electromechanical 
court, Ont. 


Products, Agin- 


SEE YOUR 
Centralab 


INDUSTRIAL 
DISTRIBUTOR 


FOR IMMEDIATE 
DELIVERY 


Miniature Ceramic PA-2000 Series 


OF CENTRALAB 
SWITCHES 


FROM STOCK AT 
FACTORY PRICES 


IN INDUSTRIAL 
QUANTITIES 


Your CENTRALAB distributor stocks 
the full line of CENTRALAB switches 
. .. phenolic and ceramic, rotary and 
lever action, miniature, sub-mini- 
ature, and general purpose. 

Also stocked are full inventories of 


Action CENTRALAB variable resistors and 
Switches 


ceramic capacitors. They are all list- 
ed in our catalogue, available free on 
request from your distributor or 
from us. 


_—— — 
— 
~ 
~ 
~ 
~ 


for the names 


Write 
os of va industrial 
distributors in your 
Centralab pee 


- 
— 
—_=—--— 


P.O. BOX 400, AJAX, ONTARIO 
For further information mark No, 23 
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Application data on 


NEW! PRECISION DIFFERENTIAL fi 


DC VOLTMETER | 
0 TO 500V INFINITE INPUT 
Model 801H RESISTANCE AT NULL 
2 ee Check these additional " 
|Z a IMV FULL SCALE ges 


new features: 
NULL SENSITIVITY = and counting tube circuits 
e : 
RECORDER OUTPUT 
aa 
AUTOMATIC LIGHTED 
DECIMAL 
ae 
IN-LINE READOUT 
e 
TAUT BAND 
SUSPENSION METER 


PARTIAL 801H SPECIFICATIONS 


Voltage Ranges: 0.5, 5, 50 and 500V DC 
Accuracy 0.05% from 0.1 to 500V 

0.1% or 50uv, whichever is greater 

below 0.1V . 
Null Sensitivity Ranges: 10V, 1V, 0.1V and 0.001V Cold cathode glow tube The only handbook of counting tube 
Maximum Meter Resolution: Suv : for totalizing, sorting, applications, circuitry and specifications. 
Input Impedance infinite at null programming, special 2 . S 
Dimensions Cabinet 934."W x 13'/2"H x 14"D computing and controt Top source for circuit and system designers 

, pe Rag HE Rage tA te Circuits. One of four in all electronic, computer and contract 

Weight Cabinet 25 Ibs., Rock = a, general tube types, f ‘4 
Price Cabinet $555.00, Rack $575.00 ngineeri Ids. 

Prices F.O.B. factory, Seattle in 25 models. a eneering herds 

Pik EI Segal Write for your copy today. 


Specifications and prices subject to change without notice 


Contact your nearest Representative or write to— 


P.O. Box 7161, Seattle 33, Woshington 





Suite 303, 465 Gilmour Street, Ottawa, Ontario 











For further information mark No. 16 on Readers’ Service Card 
For further information mark No. 32 on Readers’ Service Card i 


PBX SUPPLY 











MOVING? 


Please notify us immediately 


MODEL RTS-1 


when moving from your present Features ringing, talking and signalling 
outputs with improved efficiency and regu- 
lation plus increased capacity in much less 


address. 


space. 

By so doing you will continue to IMMEDIATE SHIPMENT FROM STOCK 
. Ww > G by 2 

receive your copy of CANADIAN rite for further details to 


ELECTRONICS ENGINEERING a> 


eacit month without interruption. 1 /pvL0N ELECTRONIC DEVELOPMENT company, Itd 


Communications Systems and Equipment 


161 CLEMENT ST., LA SALLE, MONTREAL 32, QUE. 




















For further information mark No. 49 on Readers’ Service Card 
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...let these hands 


relieve your draftsmen 
from tedious hand 


] Variliy 


lettering time of 


Typ eT saves 
draftsmen 


Save your draftsmen’s valuable time 
for more creative work. VARITYPER, operated by your 
office typist, can letter up tracings 12 feet or more in 
width. Type is instantly changeable affording a choice 
from hundreds of different styles and sizes. You can 
letter up such jobs as bills of materials, specifica- 
tions, forms, instruction manuals, etc. Letters directly 
on cloth, offset plates, stencils and paper. 

This copy, for example, was prepared 
on a VARITYPER (Model 610). The Headlines were 
photo-composed on the HEADLINER. 


VARITYPER CORPORATION 
SUBSIDIARY OF ADORESSOGRAPH-MULTIGRAPH CORPORATION 


Cutting Costs Is Our Business 
@eeeeeseeeooceoeooeeseseeeeeeeeeeeee 
VARITYPER CORPORATION OF CANADA, LTD. 

69 Eglinton Ave. E., Toronto 12, Ont. 
— send VARITYPER Book E-53 


COMPANY 
ADDRESS 
city . 


For further information mark No. 57 on Readers’ Service Card 
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ATTEND THE ISA 


INTERNATIONAL 
INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT 


See hundreds of the latest instruments, controls 
and systems displayed by 150 Canadian, U.S., 
and European mftrs. §§ Find answers to your 
automation problems ways to cut costs, in- 
crease production [J Witness actual demonstra- 
tions of instrumentation in action J Learn the 
newest techniques at stimulating Conference ses- 
sions Engineers. scientists, technicians, man- 
agement! Don’t miss this largest instrumentation 
event ever held in Canada. 


Conference — Royal York Hotel 


Exhibit — Queen Elizabeth Bldg., 
Exhibition Park 
(Exhibit — June 6-8) 


TORONTO - JUNE 5-8 


INSTRUMENT SOCIETY of AMERICA 
530 WM. PENN PLACE ¢ PITTSBURGH 19, PA. 





Send for free exhibit ticket 


For further information mark No. 39 on Readers’ Service Card 








PRODUCT 
THE MONTH 


FOR IMMEDIATE DELIVERY OF 


GENERAL ELECTRIC 
TRANSISTORS 
AND RECTIFIERS 


Write or Phone 


Subsidiary of Zenith Electric Supply Ltd. 
66 ORFUS RD., TORONTO, ONT. 
TELEPHONE RU. 7-1271 





WHOLESALE RADIO & ELECTRONICS LTD. 





For further information mark No. 58 on Readers’ Service Card 
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NEW... 
HELLERMANN 
‘POLYSTRAP’ 

BINDING 


FAST - SELF-LOCKING - FEATURE 


for CABLE LOOMS 
or ANY ‘TYING-UP’ 
application! 


Light, strong, flexible. 
Re-usable. 
Withstands temperatures to 
105° C. 
SEND FOR 
SAMPLES AND Comes in a variety of colours and 
COMPLETE white. 
INFORMATION 
TODAY. 


Excellent electrical properties. 


Made of tough thermoplastic 
material. 


HELLERMANN CANADA un. 


44 DANFORTH ROAD, SCARBOROUGH, ONT., 698-2547 


For further information mark No. 35 on Readers’ Service Card 





CANADIAN 
ELECTRONICS 
ENGINEERING 


1961-62 
COMPONENTS & EQUIPMENT 
DIRECTORY 


AN IDEAL MEDIUM TO SELL 
YOUR PRODUCTS TO 
CANADA'S ELECTRONICS 
ENGINEERS — IN 


Management, Research, 
Design and Application, 
who specify and buy 


YOU CAN STILL RESERVE GOOD SPACE 
CLOSING DATE IS MAY 20 


481 UNIVERSITY AVE., 
TORONTO 2, ONTARIO 
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JONES CONNECTORS 


AND 


BARRIER TERMINAL STRIPS 


300 SERIES CONNECTORS 


Compact, with 2 to 33 con- 


tacts. 

Commercial rating 10 am- 
peres, 730 volts. 

CSA rating 10 amperes, 125 
volts and higher, depending 
upon application. 


500 SERIES BARRIER TERMINAL STRIPS 


High, wide barriers give increased voltage ratings, 
closed bottoms eliminate need for insulating strips, 
with 1 to 31 terminals, with or without Marker 
Strips. 

Commercial ratings up to 30 amperes, 4000 volts. 
CSA ratings up to 30 amperes, 600 volts, 15 amperes, 
1200 volts and higher, depending upon application. 


SE TF sortase. | 


2400 SERIES 
CONNECTORS 
For heavy duty applications 

with 2 to 12 contacts. 
Commercial rating 15 am- 
peres, 1700 volts. 

CSA rating 15 amperes, 125 
volts and higher, depending 
upon application. 





MAKER OF FASTENERS 


) TT Thiam la 


H. B. JONES DIVISION 


Write today for further information on our full line 
of electrical connecting devices. 
UNITED-CARR FASTENER COMPANY OF CANADA LIMITED 
231 Gage Avenue North, Hamilton, Ontario 
Sales Offices: Hamilton, Toronto, Montreal 
For further information mark No, 56 on Readers’ Service Card 


73 





Round-up: news and future events 





Hon. G. Nowlan will address 
EIA at annual meeting 


Honorable George Nowlan, Min- 
ister of National Revenue, will ad- 
dress the Electronic Industries As- 
sociation of Canada at their annual 
meeting in Ottawa June 16. 

The 32nd annual general meeting 
of the Association will be held at the 
Chateau Laurier, commencing at 
9.30 a.m. Mr. Nowlan is scheduled 
to deliver his speech at 10.30. 

Committees and sub-committees of 
EIA will hold their respective meet- 
ings at the Chateau Laurier during 
June 14 and 15. Registration will 
take place at the same time. 

There will be an informal lunch- 
eon at noon, June 15. At 6 p.m. of 
the same day there will be a recep- 
tion followed by the 32nd annual 
dinner. Entertainment and dancing 
will commence at 9.30. 


Wholesalers will 
meet at Jasper 

The sixth annual national meeting 
and convention of the Canadian 
Electronics Wholesalers’ Association 
will be held at Jasper Park Lodge, 
Jasper, Alta., July 3-5. The annual 
Questions and Answers Symposium 
will be under the chairmanship of 
J. R. Longstaffe, Toronto. Panel 
members already recruited are: R. S. 
Thompson, C.G.E., Toronto; P. J. 
Heenan, Centralab Canada _ Ltd., 
Ajax; R. A. Dickson, Burgess Bat- 
tery Co., Niagara Falls; G. Lyall, 
Philips Electronics Industries Ltd., 
Toronto. 

The Eastern Division of CEWA 
will hold its annual meeting at Chi- 
cago, May 22, just prior to the open- 
ing of the Electronics Parts Show. 

It is planned to hold the annual 
meeting of the- Western Division at 


Jasper, July 2. 


AIEE will meet at 
Cornell University 

The Summer General Meeting of 
the American Institute of Electrical 
Engineers will be held on the Campus 
of Cornell University, Ithaca, N.Y., 
June 18-23. The occasion will be the 
second time Cornell has been host to 
such a meeting since 1935. It is ex- 
pected that the Meeting will be at- 
tended by 2,000 engineers, industrial- 
ists, and educators from all parts of 
this country and Canada. 

The Annual Meeting of AIEE will 
open the conclave Monday, June 19, 
when 1961-62 officers will be an- 
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nounced by the Committee on Tell- 
ers which has been tabulating a mail 
vote among the Institute’s more than 
55,000 members. 

The technical program will consist 
of 58 sessions and symposiums that 
will survey latest advances and dis- 
coveries in the field of electrical eng- 
ineering and the allied arts. 


Technicians to hold 
a training week 

Ontario’s 1,500 engineering tech- 
nicians and technologists will be in 
the spotlight May 29-June 2 which 
is Commonwealth Technician Train- 
ing Week in Canada. 

The event, which will be observed 
throughout the country, is being held 
under the patronage of HRH the 
Duke of Edinburgh. 

Purpose of the event is to focus 
public attention on the field of tech- 
nical training below the university 
level, including trades training and 
the training of engineering technici- 
ans and technologists. 

Ontario is the only province in 
Canada to have a certification pro- 
gram for technicians and technolo- 
gists. It was established in 1957 un- 
der the guidance of the Association 
of Professional Engineers of Ontario 
as a means of grading technically- 
trained persons according to qualifi- 
cations and experience. There are 
four categories—three of technician 
and one of technologist, the latter be- 
ing the highest technical grade. 

The fourth annual meeting of tech- 
nicians and technologists will be held 
in Toronto, at the King Edward 
Sheraton Hotel, May 27. 


Trade promotion 
conference 

The first of a series of Federal- 
Provincial trade and industrial pro- 
motion conferences will be held at 
London, Ont. on May 25. The one- 
day conference, organized in co-oper- 
ation with the Ontario and Canadian 
Chambers of Commerce, to serve 
Southwestern Ontario, to which all 
businessmen and manufacturers in 
that area are invited, will deal with 
the many aspects of export and 
domestic trade. Further conferences 
will be organized for other areas in 
Ontario. 

A Federal Government team will 
be led by the Honorable George 
Hees, Minister of Trade and Com- 


CANADIAN 


merce. The Honorable W. M. Nickle, 
Minister, Commerce and Develop- 
ment, Ontario, will head the Provin- 
cial delegation. 


COMING EVENTS 





May 
3-13 British Columbia International 
Trade Fair, Exhibition Park, 
Vancouver. 

89th Society of Motion Picture 
and Television Engineers Con- 
vention, King Edward-Sheraton 
Hotel, Toronto. 
National Aeronautical 
tronics Conference, 
Ohio. 

2 National Industrial Production 
Show, Exhibition Park, Toron- 
to. 

International Exhibition on 
measurement, control, regula- 
tion and automation, spon- 
sored by the French Mechanical 
and Electronic Manufacturers 
Association. Paris, France. 
Annual Meeting and Confer- 
ence of the Canadian Nuclear 
Association, Lord Simcoe Ho- 
tel, Toronto. 
Electronic Parts Distributors 
Show, Conrad Hilten Hotel, 
Chicago. 

May 30-June 2 Radio and Electronics 
Components Show, Olympia, 
London. 


7-12 


Elec- 
Dayton, 


June 

5-8 Instrument Society of America, 
Summer Conference and Ex- 
hibit, Toronto. 

28-30 Joint Automatic Control Con- 
ference, IRE, ISA, AIEE, 
AIChE, ASME. Held at Uni- 
versity of Colorado, Boulder, 
Colo. 

June 15-July 2 International Exhibi- 
tion of Electronics, Nuclear 
Energy, Radio, TV and Cine- 
matography; Rome, Italy, 


1961-62 
Components and 
Equipment Directory 


The fourth edition of CEE’s 
annual Components and Equip- 
ment Directory will be publish- 
ed in June. It will contain up- 
dated listings of over 2,000 
manufacturers of electronic and 
allied materials, components and 
equipment, with details of their 
sales representatives, and a com- 
prehensive trade name index. 
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BUSINESS REPLY CARD 
No postage necessary if mailed in Canada 











Free 


FIVE CENTS POSTAGE WILL BE PAID BY 


service 


CANADIAN | 
ELECTRONICS 
ENGINEERING 


for our 


481 University Avenue, 


Toronto 2, Ontario 


readers 





Keep your reference shelf 
up to date this easy way. 
All advertisements, new 
products and literature in 


this issue have a key 





number. For more (please print) 





position 
information 





company 


address 





Circle the key number 











on one of these cards. 
SUBSCRIBE NOW! In Canada 1 year $5 [ 2 years $9 1) US. & U.K. $10, 
other countries $20 a year (remit with order). Please initial 
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position, address and 





firm, then mail — 
BUSINESS REPLY CARD 


No postage necessary if mailed in Canada 
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yp) 456A AC CURRENT PROBE | 


Converts ac current to 
ac voltage directly 
(1 amp =1 volt) 

for reading on your 
scope or voltmeter 


Ci RRO BEL 








Just clamp around yer 


and read: 


a | | 


Tube circuits ...... . .View current on your scope or measure it with a VTVM 


Transistor circuits... . .measure small signals dynamically, without clipping leads or circuit loading; 
study diodes at breakdown 


Logic circuits. ..... . .measure ac current in presence of dc current 


impedance measuring . .with a dual-channel scope, measure current, voltage magnitude; phase angle 


Power measuring .... .with dual-channel scope read current, voltage directly, calculate power 


Frequency counting... .use 456A with counter for clip-on frequency access 


And, how about these? . . phase comparisons of ac carrier waveforms; instrument fuse current ratings; 
cable identification, response of magnetic cores; magnetic field sensing; silicon 
rectifier peak currents 


SPECIFICATIONS 


Sensitivity: 1 mv/ma +1% at 1 KC 

Frequency Response: +2%, 100 cps to 3 MC 
+5%, 60 cps to 4 MC 
— 3 db at 25 cps and above 20 MC 

Maximum Input: 1 amp rms; 1.5 amp peak. 
100 ma rms above 5 MC 

Maximum dc current: Dc up to 0.5 amp has no 
appreciable effect 

input Impedance: Probe adds to test ro ges 
only approx. 0.05 ohms in series with 0.05 wh 

Equivalent Input Noise: Less than 50 wa rms 
(100 na ac powered) 

Power: 10 radio mercury cells; approx. 400 
hours service normally supplied. Ac supply 
available 

Size: 5” wide, 11/2” high, 6” deep, — 3 Ibs. 

Price: $190.00; for ac operation $210. 
$0.00 456-95A ac supply for field installation 

Data subject to change without notice 
Prices F.0.B. Factory 


Just clamp the ® 456A probe around a wire under test and view or read ac 
current directly on an indicating device. Model 456A’s 1 mv to 1 ma unity 
conversion permits direct readings up to 1 ampere rms. The instrument's 
wide bandwidth permits use with oscilloscopes to view complex current wave- 
forms with rise times to 0.017 usec. No direct circuit connection is required: 
there is no loading, no appreciable impedance change in the circuit under 
test, and the impedance of the test circuit is immaterial. 


HEWLETT-PACKARD COMPANY 


1028L Page Mill Road, Palo Alto, California, U.S. A. 
Cable “HEWPACK” * DAvenport 6-7000 


HEWLETT-PACKARD S.A. 
Rue du Vieux Billard No. 1, Geneva, Switzerland 
Cable “HEWPACKSA” « Tel. No. (022) 26. 43. 36 


& offers almost 400 precision test instruments 


For further information mark No, 36 on Readers’ Service Card 








Now Eimac’s 2C39A gives you more ruggedness than any other competitive tube. Plus a 


higher maximum temperature rating of 250°... and less dielectric loss at higher frequencies 


for increased efficiency, power output. And all at no increase in cost! Get the only ceramic 


tube built to 2C39A specifications. Get it only from Eimac...world leader in power , 
tubes, microwave tubes, amplifier klystrons. Contact your local Eimac represent- 
ative for quantity price quotations. Eitel-McCullough, Inc., San Carlos, California. 


CANADIAN REPRESENTATIVE, R. D. B. SHEPPARD, 2036 PRINCE CHARLES RD., OTTAWA 3, CANADA 
MICROWAVE TUBES . AMPLIFIER KLYSTRONS . NEGATIVE-GRID TUBES 


For further information mark No, 29 on Readers’ Service Card 
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